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to the attractions of the Universal Exhibition of 1889, 
it was proposed to build a tower one thousand feet 
high, it made some people smile and shrug their 
shoulders. It was asked, what would be the use of 
such a tower after the exhibition was over, for it was 
understood that it wasto be a permanent structure. 
Few discussed the practicability of erecting it ; they 
almost took it for granted that it could be done, if the 
necessary funds were found. It would costa deal of 
money, but the French are very much like our American 
cousivs in their fondness for doing things, whenever 
possible, on a bigger scale than other nations. They 
would like to erest a tower which would be twice the 
height of the tallest monument in the world. The 
idea was taken up with alacrity, and in a very short 
time a company was formed, the necessary funds were 
subscribed, and at the commencement of 1887 the 
foundations were laid. Since then the works have 
been steadily progressing, and the building has now 
attained the tremendous height of 225 meters (738 ft.), 
which is already 50 meters (162 ft.) higher than any 
other building on earth. 

There are about one hundred and eighty men work- 
ing at it—eighty at the summit and one hundred at the 
base, getting the lifts ready. They begin work at six 
in the morning in spite of the cold at the top, which 
has frequently been as much as eight degrees below 
zero. On the first and second stages, they are getting 
on rapidly with the decoration. Four restaurants will 
be established on the first stage, one of which is to be 
an Anglo-American establishment. There is already a 
restaurant opened on the tower, at a height of 115 me- 
ters, which M. Eiffel has had the forethought to pro- 
vide for his workmen, so as to save them the fatigue of 
going up and down several times a day ; here the men 
can get their meals for half the price they would be 
charged at the neighboring marchands-de-vin. At the 
great height which has now been reached, the number 
of men working is much restricted. So all the ironwork 
is hoisted up to them quite ready to fix. All they have 
to do is to rivet it to the parts already in position. 
This is done under the superintendence of a contre- 
maitre, as M. Eiffel himself only visits the workings 
once a week. M. Eiffel, the engineer, who is the newly 
elected president of the Society of Engineers of France, 
has long been well known in his profession. At the 
early age of twenty-six he was intrusted with the 
supervision of the building of an iron bridge at Bor- 
deaux, and his subsequent achievements have been the 
colossal viaduct of the Garabit, one of the finest works 
of its kind, that of the Douro Porto, and the gigantic 
locks of the Panama Canal. The Eiffel Tower is cer- 
tainly, in many respects, a triumph of engineering 
skill, whatever may be said of it from the utilitarian 
point of view. 

it. will doubtless, after the exhibition, prove invalu- 
able as an observatory, which, in fact, was part of the 
original scheme. Many scientific men have already 
proposed making some use of the tower eventually for 
various researches. At this great isolated height, ow- 
ing to the clearness of the atmosphere, it will be pos- 
sible to make observations which have never been 
satisfactorily made at lesser altitudes. It has been 
proved that the air at the summit will be absolutely 
pure and free from microbes. So the visitors who decide 
to make the entire skyward journey of one thousand 
feet will be rewarded by the freshest breath of air they 
ae ever enjoyed, unless they have been up in a bal- 
oon. 

There are to be lifts right up to the top; four to the 
first stage, two to the second, and one, capable of car- 
rying sixty-five persons, up to the top gallery. The 
price is fixed at 3f. to the first stage or 5f. to the top, 
on week days; but on Sundays it isto be lf. and 3f. 
respectively. Thespiral staircases will probably not be 
used, as it requires a really strong head to stand the 
continual going round and round the iron column to 
which the steps are riveted, and with nothing but the 
thin hand-rails to keep one from falling off on either 
side. One only has to go up a few turns to find out 
whether one suffers from vertigo. With some people, 
going up for the first: time to this great height. the 
effect produced, as soon as this feeling of vertigo seizes 
them, is very curious. It almost amounts to partial 
paralysis; they cannot move either up or down, and, 
were it not for the railing, they would let themselves 
fall over. There is, however, absolutely no danger, as 
it is impossible to fall unless one deliberately climbed 
over the railing. 

It is proposed to place an enormous electric light 
on the extreme summit, and others at various points 
all the way up. So the effect produced will be almost 
that of celestial illumination, besides lighting up the 
surrounding exhibition grounds and buildings. 

M. Eiffel holds a sort of “reception” at the tower 
every Sunday afternoon, when he conducts his guests 
personally all over the works. He never allows any 
one to go up during the week, while the men are at 
work, lest an accident should happen by astray ham. 
mer or bolt falling on a visitor from the scaffolding 
above.—Illustrated London News. 

We may add, the elevators for the Eiffel Tower are 
being made in this country by the Otis Elevator Co., 
and are nearly ready for shipment to Paris. The exhi- 
bition opens May 5 and closes October, 1889. 


CONDENSERS FOR STEAM ENGINES. 


By J. H. KiIngALY, Member of the Engineers’ Club of 
St. Louis. 


DuRIn@ the last few years manufacturers have been 
paying a great deal of attention to the economy of 
steam and fuel, and have been trying to get as much 
work out of each pound of coal as ible. This is 
shown by the number of improved boilers and furnaces 
designed for complete and economical combustion of 
fuel that are in use, and by the fact that engines of the 
Coriiss type and engines with automatic cut-offs are 
becoming more and more common. 

But while manufacturers have been paying much at- 
tention to the improved engines, boilers, and furnaces, 
they have almost entirely overlooked the condenser, a 
most beneficial and economical adjunct to an engine. 
Except at very large establishments, water works, large 


with any engine, whether a high or low pressure en- 
gine. 

Of the two kinds, the jet and the surface condenser, 
the jet condenser is more generally used on land ; be- 
cause it is simpler, is not so apt to get out of repair, 
and gives as good, if not better, results than the other. 

In the jet condenser the exhaust steam from the en- 
gine enters a chamber where it comes in contact with 
the condensing water, in the form of spray, by which 
it is condensed. The chamber in which the condensa- 
tion takes place is the “condensing chamber.” The 
condensed steam, together with the condensing water, 
is pumped out of the “condensing chamber” into the 
‘**hot well” by means of a pump called the “ air pump.” 
Part of the water in the hot well is pumped back 
into the boiler by the feed pump, and the remainder is 
allowed to run to waste. 

The condensing water is sprayed when it enters the 
condensing chamber by means of a rose fixed on the 
end of the injection pipe, or by means of a perforated 
plate, called the “ spattering plate,” fixed inside of the 
condensing chamber. 

The principal parts of a jet condenser are the con- 
densing chamber, the air pump, and the hot well. 

In the surface condenser the water for condensing 
the steam passes through a number of small copper or 
composition tubes, on the outside of which the steam 
to be condensed circulates. The steam coming in con- 
tact with the cold surface of the tubes is condensed and 
falls to the bottom of the condenser, from where it is 
pumped into the hot well. 

The condensing water is either drawn or forced 
through the condenser tubes by a pump called the 
circulating pump. 

The surface of the tubes that is in contact with the 
steam forms the condensing surface of the condenser, 
These tubes are always of very small diameter, and the 
metal of which they are made is as thin as is consist- 
ent with safety. Sometimes, instead of the steam cir- 
culating on the outside of the tubes, it passes through 
a, and the condensing water circulates on the out- 
side. 

The principal parts of a surface condenser are : 

The condensing surface, being the surface of a great 
number of very small tubes, the air pump, the circulat- 
ing pump, and the hot well. 

Jet condensers for land engines are generally provid- 
ed with independent steam cylinders for working the 
air pump. Condensers of this class, of which there are 
several of different make upon the market, will pump 
their own water of condensation ; but they ought not 
to be expected to draw water more than about 12 or 15 
feet, as there are a great number of joints about a con- 
denser that are difficult to keep air-tight, and the water 
flows into the condensing chamber against whatever 
pressure is there. 

The great point in favor of the surface condensers is 
the fact that the steam, after being condensed, is re- 
turned to the boiler and used again without its coming 
in contact with the condensing water. The same water 
for making steam is used over and over in the boiler 
without any new feed water except what is necessary 
to supply the loss due to leakage of the boiler and the 
various connections from the boiler through the en- 
gine and condenser back to the boiler. And, as but 
little new feed water is needed, the boiler may be kept 
very free from scale and sediment. This, of course, is 
a great point in their favor for use at sea, where it is 
— to get as little salt water into the boilers as 

e. 

The main objection to the surface condenser is the 
fact that when the tubes get hot they expand, and then 
are likely to become loose and leak. They are also apt 
to “creep ”—that is, work out of the bearing at one 
end. Some dozen or more methods of fastening the 
tubes, so that they may expand and contract without 
working loose or creeping, have been tried. Some do 
well and others do not. 

Condensing the exhaust steam from an engine dimin- 
ishes the back pressure by creating a partial vacuum 
behind the piston. 

This vacuum is generally spoken of as being of so 
many ‘‘inches of mercury,” each inch of mereury re- 
—— a diminution of about half a pound in the 

ack pressure, and, therefore, a corresponding increase 
in the mean effective pressure on the piston. 

Thus a vacuum of twenty-six inches means that the 
back pressure has been reduced about thirteen pounds 
per square inch, or that the engine, instead of working 
against a back pressure of fifteen pounds per square 
inch, is working against a back pressure of only two 

unds per square inch. A vacuum of twenty-six 
inches cannot be always obtained, or, even if attained, 
cannot be always maintained. But one of twenty 
inches may be safely assumed for almost any condenser. 

The expression for the work an engine will do per 


minute is 
We Pe. L.A.N 


Where Pe is the mean effective pressure in pounds; per 
square inch of the steam on the piston ; L, the length 
of the stroke in feet; A, the area of the piston in 
square inches; and N, the number of strokes made by 
the engine ee minute. 

A, L, and N may be considered constant for any 
ee engine, and their product may be represented 


y K. 
Then W=K. Pe. 
If P represents the initial absolute re of the 
steam in the cylinder, r the number of times the steam 
is expanded, and P, the mean back pressure per square 


inch, then 
a+ byp. log. 7) p, 


and 


w _K. P. byp _ xp, 


If nowa condenser is attached to the engine, and 
the back pressure is reduced to P, pounds per square 
inch, the work it will then be capable of doing is 


= K.P. + hyp. log. r) K.P, 


= P(i + hyp. log. 7 P, 
r 


If it were desired that the engine should do the same 
amount of work after the condenser is attached to it 
that it did before, it would be necessary to reduce the 
initial pressure of the steam or to make the engine cut 
off earlier in the stroke. 

Equating the expressions for W and W,, and solving 
the equation thus obtained, it is found that the initial 
absolute pressure of the steam with which the engine 
will do the same amount of work with a condenser that 
it cid without one is 

— P,) 


ee 1+ hyp. log. r 

If now it be assumed that the pressure of the steam 
in the boiler is equal to its initial pressure in the cylin- 
der, as it is very nearly, it is seen from the equation 


that, when the condenser is attached to the e e, the 
boiler pressure nay be reduced 
— _ pounds per square inch. 


‘1+ hyp. log. r 

If it be desired that the engine continue to do the 

same work, and that the boiler pressure should remain 

the same, then, when the condenser is attached, the 
point of cut-off must be changed from 


- to-, or the number of times the steam is expanded 
Tr 


from 7 to 7. 
The value of 7, is obtained by equating the value of 


Pi— Ps 
Ti r 


This equation can be solved by trial, and the value 
of r, obtained. 


If the point of cut-off is changed from - to - then in 
rT 


the case of a jet condenser the volume of steam saved 


per minute will be N. V (>) cubic feet, less the 


umount necessary to run the air pump. N is the num- 
ber of stokes the engine makes per minute, and V is 
volume, in cubic feet, swept through by the piston 
at each stroke. 

If the air pump is run by a cylinder independent of 
the engine, it is very easy to determine the amount of 
steam used by it per minute. But when the air pump 
is run by the engine, the problem becomes difficult. It 
is estimated that when the air pump is connected to, 
and run by, the cross-head of the engine, the resistance 
due to it is equivalent to an additional back pressure 
~ - piston of from 0°50 to 0°75 pound per square 

neh. 

The amount of water necessary to condense the 
steam from an engine depends upon the temperature 
of the steam when it leaves the engine ; upon the tem- 
perature of the condensing water, both when it enters 
and when it leaves the condenser. The temperature 
of the steam when it leaves the engine is the tempera- 
ture of steam corresponding to the final absolute pres- 
sure of the steam in the cylinder. This final absolute 
pressure, P, may, for all ordinary purposes, be assumed 


as equal to -, where P is the initial absolute pressure of 
r 


the steam in the cylinder and r is thetnumber of times 
the steain is expanded. 

The expression for the number of 
ing water necessary to condense eac 
exhausted from the engine is 


unds of condens- 
pound of steam 


Where H is the latent heat of steam under a pres- 
sure, P,; t:, the temperature of steam corresponding 
to the pressure, P,; ts, the temperature of the con- 
densing water when it leaves the condenser; and fh, 
the temperature of the condensing water when it en- 
or ordinary pur; may be assumed as equ 
to 1114°4 — 0°7 t,. Putting this value of H in the ex- 


pression for R, it mes 
R= 1114-4 + 08 —ts 
ts — ts 


It is evident from the formula that the greater ¢, is, 
the greater R will be. Also, the greater ¢, is and the 
less ¢, is, the less will R be. 

t, will be large or small according as P, is la 
small, and for a given initial absolute | pressure, 
large or small according as r is small or large. 

ts may be any temperature between f, and?,. If ts is 
large, then the pressure due to the vapor in the con- 
denser will be large, and it will be difficult to obtain 
any considerable diminution of the back pressure on 
the engine; while if ¢; is small, it will take a large 
quantity of water to condense the exhaust steam. 

Boume recommends that the condensing water be 
allowed to leave the condenser at about 100 degrees 
Fahrenheit. On marine engines it is usually assumed 
as about 110 degrees Fahrenheit. 

The temperature ¢, of the condensing water when it 
enters the condenser depends upon the source from 
which the water is drawn. Everything else being the 
same, a condenser will require less water in winter than 
in summer, since in the winter ¢, will be less than im 

n designing a condenser, necessary to assume 
the smallest value of ¢, that is likely to oceur and the 
greatest value of ty. 

Before a condenser is bought and connected to an en- 
gine, the engine should have an indicator card taken 
from it by a competent engineer. If that is done, it 
will be easy to determine : 

1st. The per cent. of increase of work the engine 


e or 
is 


bad and W,, and solving the equation thus obtained y 
or 
The equation is : 


1+ hyp. log. 7, all + hyp. log. r 


‘ 

‘ 
‘ 

| 

. 
— | 

4 

| 

| 
— 


“8298 


— 


Marcu 16, 1889. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 689. 


11001 


ean do with the condenser over what was done with- 

t it. 
ood. The amount the initial pressure may be reduced 
and the engine continue to do the work with that it 
did without the condenser. 

8d. The point in the stroke to which the cut-off may 
be ¢ and the engine continue to do the same 
work with that it did without the condenser. 

4th. The number of gallons of water required per 
minute to condense the steam from the engine. 


TABLES. 

For ordinary practice, when a indicator card cannot 
be taken from the engine, Table 1 may be used to de- 
termine the number of gallons of water necessary to 
eondense the exhaust steain. 

Table 2 may be used to determine the additional 
work that can be done by the engine with the con- 
denser ; the change that may be made either in the 
boiler —— or the cut-off, and the engine contiune 
to do the same work with that it did without the con- 
denser. 

The tables should be used only when it is impossible 
to have the advice and skill of a competent engineer. 


less than 61g ft. above Paris and 104% below. We shall 
summarize the principal works that have permitted of 
attaining this important result. 

The section of the Seine of which it is here a question 
is that comprised between the confluence of the Yonne 
at Montereau and the confluence of the Marne at Paris. 
The total slope of this section is 65 ft. per 59 miles of 
length, say 8 in. per mile. The width varies from 100 
to 150 yards. The quantity of water flowing is 11,808 
gee per second at low water mark and 316,800 gal- 

ons, and sometimes more, during rising water. 

In the natural state of the river, and up to 1868, the 
depth was very variable, and descended to 14¢ ft. on the 
highest ground sills at low water mark. uring the 
dry season it was possible to descend the river with a 
full load but twice a week with a3 ft. draught of water, 
and this by means of arise of water obtained through 
dams established in the river Yonne. Boats unloaded 
at Paris descended almost empty, and it was in order 
to increase the height of water that Engineer Poiree de- 
vised and constructed upon the Yonne the first dams 
with frames and stop planks at Basseville, in 1834, and 
at Epineau in 1836. In order to render the navigation 

2rmanent and increase the depth, the section between 

ontereau and Paris was divided into 13 reaches by 


TABLE I. 
Cut-off Cut-off at % Cat-off at % 
Pressure per | stroke. Gallons | stroke. Gallons | stroke. Gallons 
gauge in of water to of water to con- | of water to con- 
boiler, condense 1 1b. of | dense 1 Ib. of dense 1 Ib. of 
steam, steam, steam. 
60 2°567 2-595 2 613 
7 2°570 2°600 2°620 
~~) 2°575 2 605 2 625 
2°580 2°610 2°630 
100 2°583 2°635 
TABLE IT. 
r gauge in Cut-off at 44 |Cut-off Cut-or % 
34 21 17 
0°17 0°35 0°48 
(ic....| 4 48 
28 18 15 
18 0°37 0°50 
53 5 60 
\ jA.. 24 15 13 
_ 0°19 0°38 0°53 
ee 63 68 7 
| = 21 13 11 
0°19 0°39 0°54 
78 80 
\ hess 19 12 10 
0°20 0°40 0-56 
88 


A is the additional per cent. of work engine can do 
with the condenser. 

B is the point to which the cut-off may be changed 
and the engine continue to do the work with a con- 
denser that it did without one. 

C is the int to which the boiler pressure may be 
reduced sad enains continue to do the work with a 
condenser that it did without one.—Jour. Assn. Engi- 
neering Societies. 


THE CANALIZATION OF RIVERS. 


THE Seine at present offers one of the best examples 
of the utility of the canalization of ariver. Not long 
ago its depth, during the summer, diminished to less 
than 3 ft. at the moment of damming, and even to 1144 
ft. above Paris and 24 ft. below, while now it is never 


Fie. 2.—GENERAL PLAN OF THE SURESNES 
DAM. 


twelve movable dams, constructed between 1860 and 
1868. Each of these comprised : (1) a lock 38 ft. in width 
and 590 ft. in length ; (2) a navigable channel at least 
125 ft. in width, closed by swinging wickets 10 ft. in 
height, of the Chanoine type ; and a weir at least 15 ft. 
in width, closed by analogous wickets 61¢ ft. in height. 
By means of this there was obtained a depth of 5¥ ft., 
ata minimum, throughout the entire section. fter 
the experience of 1868, a few improvements were deem- 
ed necessary. It was then that was constructed the 
Port-a-l Anglais channel, and that were established the 
frames and foot bridges above the weirs with wickets, 
in order to facilitate their maneuvering. At the end of 
the year 1870, all this work had cost $2,190,000, and this, 
added to the amount that had been expended in the 
canalization of the upper Seine since 1846, made the 
amount in 1871, $2,940,000. The success of this canaliza- 
tion made a greater depth desired. 

Between 1880 and 1885, the twelve dams were raised 
15°4 in., at an expense of a million and a quarter. The 
Chanoine system was then abandoned for the weirs, 
the wickets being replaced by frames with stop planks, 
and the wickets being retained in the navigable chan- 
nels. This work, done by Engineer Lavollee, was finish- 
ed several years ago, and the depth is now 64¢ ft. at all 
times between Paris and Monterean. 

The total slope of the section of the Seine between 
Paris and Rouen is 72 ft. per 140 miles of length. The 
width between Paris and the Oise varies from 150 to 
200 yards, and between the Oise and Rouen from 200 to 
300 yards. Above the Oise the amount of flow varies 
from 15,840 gallons at low water to 422,400 gallons at 


high water, and sometimes more ; below the Oise it 


Fie. 1.—SLIDING VALVES AND JOINTED SHUTTERS MOUNTED UPON MOVABLE FRAMES. 


| varies from 21,120 to 580,800 gallons. In the natural 


state of the river, and up to 1840, the very variable 
depth descended at low water to 28 in. on the highest 
ground sills. During the dry season, navigation took 
advantage of the rise of water produced by the Yonne 
dams twice a week. 

In order to increase the navigable depth permanent- 
ly between Paris and Rouen, a decree of 1837 ordered 
the construction of locks and movable dams with 
frames and stop planks of the Poiree system. These 
structures were undertaken in 1838 at Bezons, in 1846 
at Andresy, in 1847 at La Garenne, in 1850 at Poses, in 
1853 at Meulan, in 1862 at Martot, in 1866 at Suresnes, 
and in 1868 at Port Villez. 

In 1888, Mr. Poiree had proposed to construct a suffi- 
cient number of dams to obtain a 644 ft. draught of 
water between Paris and Rouen, but a decree of 1846, 
while approving of his plan of canalization, reduced the 
draught to 544 ft. in order to lessen the expense. The 
14 or 16 dams provided for were as yet far from being 
constructed, and a depth of 5 ft. had as yet been ob- 
tained only above the Oise, when, in 1859-60, it was de- 
cided to return to the first project in order to obtain a 
depth of 64 ft. The dams of Andresy and Bezons 


Fig. 3—MOVABLE FRAMES, WITH VALVES 
AND SHUTTERS—ELEVATION AND SIDE 
VIEW. 


were heightened between 1859 and 1863, and, thanks to 
the dam at Suresnes, a depth of 6% ft. was obtained 
between the Oise and Paris in 1868; but several dams 
remained to be constructed in order to obtain the same 
result between the Oise and Rouen. 

The work done between 1838 and 1870 cost $4,600,000 
per 140 miles. 

In 1878, anew decree ordered the execution of the 
work necessary to obtain a permanent navigable depth 
of 104g feet between Paris and Rouen. This section of 
the river was divided into 10 reaches by 9 dams, each 
comprising : (1) alarge lock 38 feet in width at the gates, 
with achamber 55 feet in width and 460 in length for 
boats with convoy ; (2) a small lock 25 feet in width and 
160 feet in length for isolated steamboats ; (3) one or 
more navigable passages ; and (4) one or more weirs. 

The works established before 1870 have been utilized 
as much as possible. A certain number of the old dams 
have been reconstructed, or at least heightened, and 
the gap existing between Villez and Meulan has been 
filled by the construction of a large dam at Mericourt. 
For the new works, several styles of dams have been 
admitted. Some, like those of Bezons, Andresy, and 
Martot, are composed of frames supporting stop planks, 
and others, like those of Suresnes and Villez, are com- 
posed of frames supporting sliding gates or jointed 
shutters. Those of La Garenne and Poses consist of 
metallic bridges from which are suspended movable 
uprights, against which rest rolfing gates. Some of 
the weirs (those of Bezons, Meulan, and La Garenne) 
have the Poiree system of frames and stop plauks, 
while others (those of Martot and Andresy) are el 
by swinging wickets of the Chanoine type. 

The Bougival lock, which gives passage to the heav- 
iest traffic, is larger than the others. It has a cham- 
ber 722 feet in length by 56 feet in width. All the 
maneuverings of the gates, and of the sliding valves 
for filling the lock, and even the traction of the boats 
through the lock by means of capstans, are done by 
hydraulic presses supplied by an accumulator and by 
turbines actuated by the overfall of the dam. 

The work thus executed since 1878 cost, up to the 


one 


Fie. 4.—CAR FOR THE REMOVAI, OF THE 
SHUTTERS AND THEIR FRAMES. 


end of 1887, $10,900,000 between Saint Denis and Rouen, 
and $2;100,000 between Saint Denis and Bercy, in- 


clusive of the Suresnes dam. A Iithis work has been 


finished since 1886, and secures a navigable depth of 
feet between Paris and Rouen. The total cost of 


1044 
the first establishment of the canalization of the Seine, 
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for all the work performed since 1838, has been about 
$17,600,000, In 1887, according to statistics published 
by the Minister of Public Works, the traffic was 355,- 
250,000 tons between Paris and Rouen. Then the in- 
terest at 5 per cent. of the expenses of the first estab- 
lishment is now, for this section of the Seine, about 24 
cents per ton carried a mile. But it is clear that the 
expenses incurred between 1838 and 1859 ought not to 
be taken into account, since the work executed at that 
epoch has been entirely reconstructed, say in 1860-65, 
or since 1878. Besides, since the 104¢ feet draught of 
water was not obtained till 1887, the traffic, although 
it has rapidly increased since then, will still further in- 
crease in the near future. It follows that the figure of 
24 cents will itself rapidly diminish. Before the estab- 
lishment of railways, the price of freight per ton from 
Rouen to Paris was from $2.20 to $8 per ton. At this 
price, river navigation could be carried on upon a very 
defective water course, and submit to all the delays 
and stoppages that resulted from low water. In 1878, up 
freight was still from $1 to $1.20, and down freight 
from 80 cents to $1. In 1887. the prices were, for up 
freight, but from 60 cents to $1, and, for down freight, 
from 50 to 60 cents, according to the nature of the 
merchandise. A still further reduction is hoped for 
when navigation will have transformed its materied in 
order to utilize the recent increase in the draught of 
water. 

As an example of one of the principal and most re- 
cent works constructed upon the Seine, we may men- 
tion the Suresnes dam (Figs. | to 5), situated immedi- 
ately above Paris, and which we have already men- 
tioned several times. As regards this, we shall begin 
by recalling the fact that this dam is divided into three 
parts by two islands, one of which, Folie Island, is of 
small extent, while the other, that of Puteaux, pro- 
longed by the islands of Pont de Neuilly and Grand 
Jatte, with which it is eonnected by dikes, extends to 
Levallois-Perret, not far from Asnieres. The navi- 
gable passage established in the left branch is 238 feet 
in width, and the one to the right is 205 feet, and the 
weir ix the center is 205 feet. The flows of these pas- 
ages afe established, respectively, 18, 16, and 12 feet 
beneath the upstream reach. The system of damming 
is the movable one of Poiree. The movable gates are 


Fig. 5.—GENERAL VIEW OF THE NAVIGABLE PASSAGE AT SURES 


supported by 19-foot iron frames, 18 and 1734 feet in 
height, which weigh, respectively, 3,960, 2,970, and 1,760 
pounds. These frames (Figs. | and 3) consist of two 
uprights of U-iron connected by tables and forming 
caissons. The end uprights are connected with each 
other by St. Andrew’s crosses. For letting them 
down upon the flooring, and for raising them, an end- 
less chain maneuvered from the bank by a Megy wind- 
lass is used. 

The frames support, as may be desired, either jointed 
shutters or sliding gates. Fig. 1 represents these two 
systems mounted at the Suresnes adjusting station, 
where all the apparatus are tested before putting them 
in service in the dam itself. The right branch of the 
Seine is entirely closed with jointed shutters ; the mid- 
dle pass or weir is entirely closed with sliding gates ; 
and the successive sections of the dam of the left branch 
are alternately closed with shutters and sliding gates 
(Fig. 3). 

Experience will thus permit of comparing the advan- 
tages ofeach system. The utility of separating the 
shutters by gates, instead of juxtaposing them, has al- 
ready been demonstrated. The shutters, in fact, do 
not always roll up evenly like a cylinder, and one of 
their extremities then forms a cone which interferes with 
the rolling of the following shutter. When two shut- 
ters are placed alongside of one another, they are 
therefore apt to get entangled. 

When the fall is very heavy, the lock keepers do not 
touch the shutters, but raise a few gates atthe upper 
part, and this suffices to regulate the reach during the 
entire season of low water. It suffices, even, during 
this period, to vary the number of the small boards 
which surmount the gates and shutters in all the see- 
tions (Figs, 1 and 3), when the amount of flow of the 
river is so small as to make it necessary to diminish the 
volume of water pouring over the crest. ‘These boards 
may be simply placed in position or removed by hand, 
without any trouble, and, since their introduction, Mr. 
Boule has attributed a great importance to them in the 
keeping of the flow of the water uniform. 

It is evident, moreover, that in case of a great differ- 
ence of level between the up stream and down stream 
reaches, it requires much more power to lift a shutter 
from the bottom than to remove a gate at the top. The 
chain that runs under the shutters to cause them to 


roll up bears against the wood and tends to wear it 
away rapidly. Besides, the bottom openings that are 
made by raising a shutter afford a large discharge, 
but give rise to violent currents, vortices, and an un- 
dermining down stream. 

On the contrary, if the gates are removed at the top, 
the water, in flowing, falls vertically upon the flooring, 
breaks thereupon, and loses its force of impulsion. 
When a rising of the water occurs, the first row of slid- 
ing valves at the top is removed, and then the shutters 
are raised, At this moment, asthe fall is not so heavy, 
it is easier to roll up the shutters, and, on another 
hand, the complete raising of the latter allows of a 
greater discharge. 

Upon the whole, this amounts to making the super- 
abundant water pass over the crest of the gates during 
the summer, and through wide apertures at the bottom, 
under the shutters, at the time of rising water. The 
two systems, therefore, render one another complete. 

If the water continues to rise, all the gates and shut- 
ters are raised, the frames of the left branch are let 
down upon the flooring, and the entire passage, 244 ft. 
in width, is then entirely free for navigation, with a 
minimum of 104g ft. of water on the ground sill. It 
takes three hours to let down the 57 frames of the 
navigable passage, and this maneuver, whatever be the 
level of the water, can be effected as long as such level 
does not reach that of the foot bridge ; so there is no 
hesitation in letting down the frames of this passage as 
soon as there is enough water upon the ground sill for 
navigation, so as to free the boats from the necessity 
of passing through the weir. If the water lowers some- 
what, the frames are at once raised in order to prevent 
too heavily loaded boats from going through the pas- 
sage. 

The frame dams and the Desfontaines dams are the 
only ones that can be closed immediately after they 
have been opened. In order to raise the wickets of a 
Chanoine dam, it is necessary to wait until the water 
has lowered nearly three feet. Moreover, it is hard 
work to raise them, aud so these dams are left closed as 
long as possible, so that they may not have to be raised 
a few days afterward. The same is the case with dams 
witha bridge above, for the maneuvers are equally 


wearisome and costly. 


= 


The letting down of the frames of the navigable 
passage at Suresnes is sometimes retarded by the lift- 
ing of the shutters. In measure as the few small 
valves are removed, they are placed upon a car which 
runs over rails on the foot bridge and carries them to 
the shore, where they are deposited upon the ground 
by tilting the car. It is not the same with the shut- 
ters. When these are raised, they remain at the top 
of the frames, fixed to their iron support, from which 
they cannot be conveniently detached. Before letting 
down the frames, it is necessary to make each shutter, 
with its support, roll over on to a car which carries a 
windlass designed for this maneuver (Fig. 5), and then 
not only to carry the shutter to the shore, but to a 
platform established for this purpose at a level above 
that of the highest water, and to place the shutter 
frame upon special supports in the same position that 
it occupied in the dam. In fact, it is impossible, with- 
out precaution, to store away these fragile apparatus, 
as is done with the small valves, which are not injured 
by shock or inundation. 

Therefore, the shutters are not removed until it 
comes time to let down the frames, for the operation is 
quite wearisome, each shutter weighing more than 
1,500 pounds. Finally, since, in rolling up the shutter, 
there are any plants, branches, etc., raised along with 
it, itis necessary, while the dam is open, to unroll the 
shutter and clean it, and also to brush it in order to 
free it from the mud that adheres to every part, and 
which, later on, might interfere with its operation. 

In the two passages to the right of the Seine at 
Suresnes, which are not much used by navigation, the 
frames are left standing until the moment at which 
the water on reaching their summit threatens to sub- 
merge them. The frames of the navigable passage, 
which are 19 feet in height, and weigh 8,930 pounds, 
cost at least $300 each. The removable service bridge 
which connects them costs $13 per each 4 foot section. 
The shutters of this passage are 17 feet in length 
by 3!¢ in width. Each of them weighs 1,210 pounds, 
and its iron supporting frame 396, say in all 1.606 
pounds. The cost of each shutter was $114, and that 
of the frame $20, say in all $134. In this same passage 
the five superposed gates or valves of each of the other 
divisions of the same height and width weigh, altoge- 


ther, 1,232 pounds, and cost but $66, It 


| 


be seen, this gears into four steel pinions, placed in 


then, that, aside from their maintenance, which seems 
necessarily to be more expensive, the shutters cost 
much more than the gates. 

As for the or gee of the flooring, the cost of this 
depends almost solely upon the nature of the ground 
and the depth to which it is necessary to descend be- 
low the water. At Suresnes, the floorings cost $475 per 
running foot of ground sill in the weir, $675 in the pas- 
sage to the right, and $800 in the passage to the left. 

This net cost may seem to be very high, but it must 
be remarked that the Suresnes dam, aside from the 
fact that it holds back a large body of water, is situ- 
ated at the port of Paris, where it serves to maintain a 
constant minimum level of water. Were it to be opened 
through accident during the season of low water, not 
only would the ferry boats be compelled to cease run- 
ning, but the bed itself of the Seine, covered with slime 
from the sewers, would be laid bare for a great extent, 
and this would give rise in the capital to most disagree- 
able emanations. The builders of this dam, then, had 
to concern themselves especially with the protecting of 
it against any accident rather than with trying to di- 
mninish the expenses of its establishment. To this ef- 
fect, in order to prevent the possibility of any accident, 
they even preserved the old dam existing at Suresnes 
before its reconstruction and situated a hundred yards 
above the new navigable passage. (Fig. 2.) 

In addition to the dam, properly so called, a new 
chamber, 525 feet in effective length by 56 feet in 
width, has been established between the jeft bank of 
the Seine and the old lock. This latter itself has been 
renovated, and, down stream, a wall has been built, 
followed by a new chamber 160 feet in length, and of 
91¢ feet draught of water. 

Work on the Suresnes dam, which was executed by 
Engineers Nicou and Luneau, under the direction of 
Engineer in chief Boule, was begun in the month of 
May, 1880. The large lock was open to navigation in 
July, 1882, and the small one in Septemives 1884. The 
ad dam has been in operation since the 23d of April, 
1885. 
We have just cited the example of the canalization 
of the Seine. It is evident that the same processes of 
improvement cannot be applied to all rivers, as these 
differ considerably from each other. The various parts, 
even, of the course of a river differ from each other, as 
well in the abundance of the water as in their slope 
and the height of their banks. It is therefore neces- 
sary to select that process which best suits each par- 
ticular case.—Abstract from Le Genie Civil. 


ELECTRIC LOCOMOTIVE FOR MINES. 


THE application of electricity as a motive power in 
mines is not a new departure. Some years ago Messrs. 
Siemens & Halske constructed an electric locomotive 
for the Zankerode mine, the current being supplied by 
conductors supported from the roof of the gallery, 
and other installations on the conductor system soon 
followed. Mr. Reckenzaun was, we believe, the first to 
use storage batteries as the source wf eee and a lo- 
eomotive designed by him for the Trafalgar Colliery 
has been described and illustrated in our issue of the 
25th of June, 1886. The latest example of electric 
haulage in mines is also a locomotive carrying its own 
store of power in the sh; pe of accumulators, and this 
has been briefly referred to in our review of last year’s 
prcnsece in electrical engineering. By the courtesy of 

essrs. Immisch & Co., the makers, we are now in a 
position to place some details of this locomotive before 
our readers. It was built for the Wharncliffe Silkstone 
Colliery to run on a1 ft. 9 in. gauge, and in a drift 4 ft. 
high by 4 ft. 6 in. wide, while its total weight in work- 
ing order was not to exceed 24¢ tons. Before entering 
upon a description of this locomotive, we may give the 
results of some trials which were made with it ona 
surface line at the colliery, by Mr. E. B. Walker, and 
communicated to the Midland Institute of Mining, 
Civil, and Mechanical Engineers, in December last. 
The line contained a short piece of level ; 200 yards of 
1 in 70; 150 yards of 1 in 40; 250 yards of 1 in 25; and 
200 yards of lin 40. On the gradient of 1 in 70 the lo- 
comotive would just move a train of twenty loaded 
corves, weighing together 11 tons, and with fifteen 
corves, representing 844 tons, a speed of three miles an 
hour was obtained, the currert being 45 amperes at 100 
volts pressure. On the gradient of 1 in 40 the maxi- 
mum load was eight corves, and on 1 in 25 it was six 
corves, the speed being a little over two wiles an hour. 
On the level the locomotive could draw thirty corves, 
the current being 45 amperes. 

The frame of the locomotive is supported on springs 
on axle boxes outside the wheels, and in order to secure 
a maximum degree of steadiness, four sets of storage 
cells have been suspended in front and rear of the wheels 
from the platform. The wheels are coupled by rods to 
fully utilize the weight for adhesion. We give a plan 
and elevation of this locomotive in Figs. 1 and 2, and 
also a general view. 

The storage battery consists of forty-four modified 
Tatham cells, each box being 10 in. by 644 in. by 11 in. 
high. The boxes are lead lined, and arranged in sec- 
tions of three in wooden trays. Each box contains 
nineteen plates, 7in. by 444 in. by yy in. thick, and hasa 
capacity of 150 ampere hours, the weight being 58 Ib. 
The rate of diseharge varies between 25 and 50 am- 
peres, and at starting rises occasionally to 65 amperes. 
Taking 40 amperes as the average rate, the weight of 
these cells per horse power works out to nearly 500 Ib.; 
and per horse power hour storage capacity to 134 Ib. 
We are informed by Messrs. Immisch that they are 
now engaged in working out several improvements, by 
which the storage capacity, as compared to weight, 
will be increased. The motor, which is placed under- 
neath the platform and between the wheels, is of the 
ordinary Immisch type. The armature is 10 in. dia- 
meter, and wound with No. 128. W. G. wire. There 
are 480 wires counted around the periphery, and the 
commutator has 48 sections. The resistance of the ar- 
mature is 0°23 ohm. The field is of the double horse- 
shoe type, and wound with No. 98. W. G. wire in two 

rallels, there being 560 effective turns. The resistance 
is 0°14 ohm., or total resistance of the motor 0°87 ohm. 
The normal current is 45 amperes, and the speed 1,000 
revolutions per minute, with a terminal pressure of 100 
volts. The weight of the motor is 4 ewt., and it gives 
4 horse power at 800 revolutions per minute. On the 
armature spindle is a small phosphor bronze pinion ; 
the same 
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lane, and 90° distant from each other. These pin- 
ions are bushed with gun metal, and run on steel 
pins carried on a cast iron disk. The disk revolves on 
a journal turned outside of the end of the motor bear- 
ing. Outside of but in the same plane as these pini- 
ons is fixed an annular casting of gun metal, with 
teeth cut on the inside. The steel pinions gear into 
the ring, which forms a fulerum on which they revolve 
when the motor spindle turns. The power is trans- 
mitted from the cast iron disk by a sprocket pinion 
keyed to it on the inside next the motor, and a steel 
chain connects this sprocket pinion to a suitable wheel 
mounted on one of the axles, while the other axle is 
connected with this by the coupling rods already men- 
tioned. Our illustration shows the motor, but with a 
pulley instead of this speed-reducing gear, which had 
to be adopted in the present case on account of the 
confined space and the great difference in speed be- 


by the combustion of gas; and there is no reason in 
the nature of things why the improvement in the 
one direction should not keep up with that in the 
other.” 

Looked upon as a forecast or prediction, this has not 
been fulfilled, but I still think it is true that ** there is no 
reason in the nature of things” why the improvements 
in illumination by gas should not keep pace with those 
in illumination by electricity. The reason why they 
have not done so is not in the nature of things, but in 
the nature of men. 

In other words, while for the last ten years we have 
had most of the brightest minds of the world intent on 
the development of the electric light, and the means 
for producing it, very few have given their attention 
to the improvement of the gas light, or the methods 
for its production. 


The result has been that while the electric lamp of 


|bring before you at the present time. What I wish 
| you now to consider is the fact that now, just as ten 
ears ago, in our ordinary gas burners we are consum- 
ng 200 units of available energy to obtain one unit of 
such energy in the form of light, and this is just as 
true as before, even if we have contrived to produce 
this energy at half the former cost per unit. 

The mere cheapening of gas, I contend, is not the 
only or the scientific method of correcting the mani- 
fest wastefulness of our present method of using it to 
produce light. It would be equivalent to saying that 
to secure cheap fuel was the right way to improve the 
steam engine. In the case of gas such a policy, if per- 
sisted in, can only result in relegating gas to the cellar, 
the kitchen, and the engine room, to warm us, to cook 
our food, and drive our machinery; and in replacing it, 
asa means of illumination, by electricity, which may, 
it is true, owe its very existence and life to the enslaved 
labors of its deposed rival, imprisoned in the furnace 
of the steam engine, or laboring blindly in the closed 
cylinders of the gas engine. 

I believe that gas, much as it has been abused, 
deserves a better fate, and will secure it, if anything 
like the attention is given to its education and refine- 
ment as an illuminating agency which has been lavish- 
ed upon its impalpable rival, electricity. 

I believe that a good beginning at least has been 
made in this direction by Dr. Auer von Welsbach and 
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tween the motor spindle and the driving axle. The di- 
rection of motion is reve by a switch, which re- 
verses the magnetization of the field, and the speed is 
regulated by iron resistance coils. A brake is also pro- 
vided. The current for charging the battery is fur- 
nished by an Immisch dynamo, which is driven by 
belt from a Willans engine.—Jndustries. 


SOME RECENT DEVELOPMENTS IN 
ARTIFICIAL ILLUMINATION.* 


By President HENRY MORTON. 


On the evening of October 18, 1878, in a lecture 
delivered before the American Gas Light Association, 
at the Stevens Institute of Technology, I used the fol- 
lowing words : 

“While improvements will of course be made in the 
development of light from electricity, improvements 
are also being carried out in the production of light 


*A lecture before the Society of Gas Lighting, delivered in Stevens 


Institute, Hoboken, N. J., January 17, 1889. 


to-day is between twice and three times as efficient as 
the electric lamp of 1878. the gas burner in all but uni- 
versal use is identical with that iu like use ten years 
ago, and, with one exception, no marked improvement 
has been reached in any of the proposed new burners 
whieh are seeking recognition and use by the public. 
At the very lecture to which I have above referred I 
exhibited a Sugg burner with which a consumption of 
40 cubie feet of ordinary 16 candle gas gave a light of 
250 candles, or 64% candles per cubic foot. This is an 
efficiency which, as far as I know, bas not been very 


much a by the Siemens-Lungren or similar} good 
i 


burners which are seeking introduction at the present 
time, unless it may be where very large volumes of gas 
are consumed in a single burner. 

In what I have just said I am notintending toignore 
or neglect what has been done in the direction of in- 
creasing the candle power of gas, or in cheapening its 
manufacture. Much thought and genius have been 
devoted to this problem, and many important improve- 
ments have been made within the last ten years ; but 
this is not the point I have nowin mind and wish to 


those who have been developing and improving his 
very original invention; and it therefore gives me 
pleasure to bring before you this evening a number of 
the burners known by the name of Welsbach, in the 
| latest form to which the process of gradual improve- 
| ment has brought them, and to point out to you what 
I have found by my own experience to be their actual 
merits or probable future advantages. : 
The problem presented to us when we seek the im- 
provement of the gas burner is a most encouraging one, 
beeause the prospects of a satisfactory solution are so 


Thus, in the first place, there is such an immense 
margin of profit or possibility of improvement. This I 
will now endeavor to point out by the following con- 
siderations : 

In 1865 Prof. Julius Thomsen, of Copenhagen, show- 
ed that the mechanical equivalent of light was about 
12°28 foot pounds per minute, or 749 foot pea 
hour for each eandle. (See Philosophical Magazine, 
1865, vol. 30, p. 246.) F 

Mr. Moses G. Farmer, in a paperin the American 
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, p. 214) show- 
ed as the result of certain experiments ek in Boston 
with an electric light, that the mechanical equivalent 
of light was about 10°1 foot pounds per minute for each 
candle. 

This would give us an average of 11°29 foot pounds per 
candle, or, for the sake of round nuwbers, say, 12 foot 
pounds per candle per minute: 

If a candle power per minute represents 12 foot 
pounds, a candle power for an hour would be equal to 
720 foot pounds in the same time. 

A cubic foot of our Hoboken gas (such as is burning 
here, for instance ; and I speak of it because we have 
occasion to make analyses of it once in a while, and so 
I can make calculations on it from positive knowledge) 
gives about 640 heat units, That is to say, a cubie foot 
of it in burning would raise the temperature of 640 
pounds of water 1° F. This multiplied by Joule’s equi- 
valent of 772 gives 493,080 foot pounds; or, say, for | 
round numbers, 500,000. That means that a cubie foot | 
of this gas, in burning, gives out half a million foot 
pounds of energy. 

Now let us see how this compares with the amount 
of energy developed in the form of light by the same | 
cubic foot of gas. This same Hoboken gas, burning in 
a standard Sugg burner so as to make it give 16 candles, 
will burn just exactly four cubic feet per hour. That 
gives an efficiency of four candles per cubie foot. Each 
cubic foot will therefore give us 4 candle power for an 
hour. Therefore each cubic foot so burned would, in 
an hour, give out light equal to 12 (the energy of one 
candle light) multiplied by 4 (because there would be 4 
candles) multiplied by 60 (the number of minutes), 
which is equal to 2,880 foot pounds, and this is the 
total energy of the light developed. While it is doing 
this, or was giving out the 2,880 foot pounds of light 
energy, it was at the same time giving out the half mil- 
lion foot pounds as the total energy of combustion. 
The percentage of light energy to total energy would 
then be 0°586 per cent., or in round numbers, 0°6 per 
cent. 

So we may say that with the ordinary Sugg burner, 
giving 16 candles while burning 4 cubie feet per hour, 
we are gettinga light efficiency of 0°6 of one per cent. 
of the energy present in the gas burned. 

This shows us that in this Sugg burner we are turn- 
ing the available total energy into a particular kind of 
energy by a method which is enormously wasteful ; and 
that, therefore, there is every probability that some | 
change in the method, or some new invention, will im- | 
prove this conversion to an equally great degree. And | 
if it only economizes a little, if it gives us even but one | 
per cent. instead of 0°6 of one per cent., it will be giv- 
ing us an enormous advantage at once. 

But, even with this terrible waste, when we are only 
getting 0°6 of one per cent. of energy as light, throw- | 
ing almost all of the energy of the gas away, and 
only saving this fraction of a per cent., we still stand | 
pretty well in the long run in comparison with electric- | 
ity, as I shall show you presently when we come down | 
to the final figures. 

In the case of the incandescent electric light we tind | 
the following figures. Assume that practically you can 
get 10 lamps of 16 candles each for each horse power 
expended. (Some people will say that that is teo much 
and some will say that it is not quite good enough ; 
but that it is not very far out of the way I think most 

opie will admit.) This figure will make, for each | 

orse power, 160 candles. Now, at 12 foot pounds of 

energy per candle per minute, in the form of light, this 

would give us 1,920 foot pounds of energy per minute, 

in the form of light, from these incandescent lamps. | 
A horse power expresses 33,000 foot pounds per minute. | 
Comparing those numbers, we get 5°812 per cent. of the 

total energy, developed as light, instead of 0°576 per 

cent., in the case of the gas burner. 

In other words, in the electric lamp we have about | 
10 times as much of the total energy usefully converted | 
into light as in the gas burner. 

If, however, we go back to the coal as the source of 
the energy, then we are confronted at once with this 
other condition. 

In the steam engines used for running electric light 
plants (and this is the result, not of mere guess, but of 
a number of measurements which have been made here 
by various members of our faculty, on electric light 
plants) we utilize only about 5 per cent. of the energy 
of the coal used to produce the power applied to 
develop the electric current. It is true that there are 
engines that give 10 per cent., and perhaps there are 
some that give a little more—lI think that 10 per cent. 
is very high, and is not practically reached at all in 
any such conditions as exist in engines running electric 
light plants, and I think that 5 percent. is about as 
much as we can depend upon. On the other hand, in| 
gas making I think you will allow that there is not any 
greater waste in the production of gas from coal than 
50 per cent., and, therefore, you get into the gas 50 per 
cent. of the energy of the coal. 

From this you will see that there is here the same 
ratio (one to ten) between gas and electricity, only it is 
turned the other way, In order to turn the coal energy 
into motion (as in using the steam engine to drive an 
electric light plant), we throw away 95 per cent., and 
only utilize five per cent.; in order to turn coal into gas 
we throw away 50 per cent. and utilize the other 50 per 
cent. So that, getting five per cent. in theone case and 
50 in the other, the proportion is as one to ten ; and 
that brings the two systems to an equality again ; for| 
starting with the coal, about as much of the total 
energy of the fuel is developed by the gas burner as by 
the electric lamp. Thus, starting with the coal pile, 
and considering merely the question of the conversion 
of coal into light, one process is about as wasteful as 
the other at present. I think this is a very encourag- 
ing thing to the gas makers. It shows us that, not- 
withstanding all the advantages that electricity has 
had by reason of its attracting the attention of the 
most ingenious minds of the world, and with all the 
ingenuity, thought and effort which have been devoted 
to it, the conditions are still nearly equal in respect 
to developing energy from its crude source—the coal. 
I think it shows that if even a moderate amount of 
the same genius and effort was turned in the direction 
of developing light from gas, and in improving the 
agencies which effect this conversion, we might hope 
for something very good indeed. 

I am aware that some who are connected with the 
electric lighting interest say that they do much better 
than what I have stated ; but I have taken the trouble 


to inquire what any com 
pany can do, and I find that they would all much 
rather guarantee an efficiency of four watts per candle 


than anything better—if they knew that the guarantee | gas 


was going to be enforced. In another comparison 
which I have made I have, therefore, taken four watts 
per candle, because | find that to be the result of many 
tests. The Franklin Institute tests, made afew years 
ago, showed nearer five than four watts for Mr. Edison's 
lamps. Suppose that we take four watts as being not an 
unfair estimate of the practical efficiency of incandes- 
cent electric lamps on the average. There being 746 
watts to the electric horse power, this gives 186 candles 
to the horse power; and each candle representing 12 
foot pounds, we have 186 x 12 = 2232 foot pounds of 
light energy to the horse power; and 2232 + 33,000 
gives us ey per cent. as the efficiency of the electric 
lamp on this basis. Which is not far from the 60 per 
cent. which we have already calculated from other 
data. 

There is another point that it is important to notice. 
I have pointed out the advantages and the possibilities 
of the future with reference to the development of gas 
lighting, but 1 want also to draw your attention to 
some very important steps which have been made in 
electric lighting. 

You will remember that when the subject first came 
up, there were one or two serious drawbacks to the 
introduction of the electric light. 

One was the enormous cost of distribution. The 
cost of laying pipes and keeping them in order was 
bad enough in the distribution of gas, but much worse 
in the case of electricity, when they have to lay what 
we may consider copper pipes, and incur other enor- 
mous expenses in that direction, especially for the 
incandescent system. 

You are all familiar with the secondary system and 
its advantages, but I want to draw your attention to 
what you no doubt already know in a general way— 
the very considerable advances that are being made in 
that direction. 

The use of secondary currents, supplied by convert- 
ers or transformers, enables us to use smaller wires in 
distributing, and then bring down the current to the 
requisite quantity and low pressure or electromotive 
force just where we want to use it. 

The lights in this room are run by that system. The 
converter which operates them is un the wall. It will 
operate many more lights than are here; but it is the 
smallest converter that we could conveniently get. We 
have used it a good deal and at various times, and it 
works very nicely. It makes an easy way of carrying 
smmall light wires to wherever we need them, stringing 
them around in readiness for use, and then developing 
the current whenever we are ready for it and at any 
point desired. 

Another obstacle in the way of introducing the elec- 
tric light existed in the fact that until some satisfac- 
tory method of measuring the electric current was dis- 
covered, there would be serious difficulty in making its 
use a commercial success. We all know what difficulty 
there was in introducing gas before the companies got 
to measuring it, when gas was sold at so much per light 
and the consumers knew that they might burn an ex- 
cessive amount without having to pay extra for it. 
The same difficulty has existed with regard to the elec- 
tric light. The lamps have been put in and a contract 
price agreed upon, upon the assumption that they 
were to be used only a certain number of hours per 
day ; and then they have been used two or three times 
as long. It has been a very difficult matter to control. 
It is only very recently that this requirement has been, 
as it seems to me, very satisfactorily met. 

In the first place I will show you the Westinghouse 
meter which | have here on the wall. I will remove 
the case, so that you can see it better. There is the 
whole apparatus stripped. It consists of certain coils 
through which the alternating current passes. By ad- 
justing the angle between the coils the amount of mo- 
tion obtained can be regulated and arranged. These 
vanes encounter resistance from the air. If they move 
wore rapidly, they experience greater resistance. 
Therefore, by adjusting the size of the vanes and the 


ny believes any other com-| motor it has an efficiency of 85 per cent. or thereabout. 


In practice this machine takes no more from the cur- 
rent than a gas meter takes from the pressure of the 


(Query: ** Sup you drive that by a 40 light cur- 
rent, would not the resistance of the air make consider- 
able difference ?”} 

It would make a difference, of course; but the ad- 
justment is so made that it will give a correct propor- 
tionate measurement. It is intended that there should 
be a !ittle more resistance in the air at the time, and 
that helps to make the indications accurate. It takes 
a little more energy out of it when measuring a large 
current than fora small current; but that is propor- 
tioned all the way through, so that the registration 
keeps within two percent. [ am purposing to make a 
series of tests, so as to be able to see for myself just 
what it does ; but I fully believe that what is told me 
about it is reliable, and that it really operates with 
that degree of accuracy. 

In addition to that, I call your attention to another 
form of meter, which has been developed in this Insti- 
tute, and which I think is very ingenious, and may 
meet another want in that direction. It has not the 
attractive characteristic of looking so much like a gas 
meter, aud so it does not quite come home to our hearts 
as the other does; but still there may be cases where 
that fact would not be considered a great disadvan- 


tage. 

The foundation principle of this meter is shown by 
the small object which I have in my hand. It consists 
of two pieces of German silver—a German silver wire 
and a strip of German silver. In the first place, this 
strip of German silver is, by a simple mechan:cal treat- 
ment, punched and cut in such a way that there are a 
vast number of equally placed little cuts right through 
the strip ; and then the piece between two cuts is push- 
ed one way, and the piece between the next two cuts 
is pushed the other way ; and so the pieces are pushed 
alternately backward and forward, so that a wire can 
be run right through, like the warp and weft in weav- 
ing. You have often seen a ribbon laced into a piece 
of trimming in this way, and just so.s this small wire 
laced in and out. Here is a piece of insulated German 
silver wire that may be thus run through the sort of 
open tube which is made by cutting the strip, and 
pushing the parts alternately backward ard forward, 
and if when it is so inserted pressure is brought upon 
the threaded strip, the whole is made tight and solid. 
That being done, one end of the wire is soldered to the 
strip at one of its ends. Then a current is passed up 
through the wire and down through the strip. 

The heating effect of the current is next to nothing 
upon the broad strip, but is relatively great in the 
wire. The result is that the wire, expanding, but be- 
ing held piece by piece all the way along by this strip 
which does not expand, causes it to curve or bend over, 
and so bend or curve a great way. Now, any change of 
surrounding temperature (I mean any change of the 
temperature of the room) will have no effect upon 
this compound wire and strip, because it will affect 
both parts (wire and strip) equally. It may be ex- 
posed to a freezing mixture or to boiling water, yet 
remain perfectly straight; but if you pass a current 
through it, it will bend in proportion to the force of 
the current. It bends so much that, if you fasten one 
end, you will see the other end swing through a long 
are. 

We fasten the strip at one end, while the other end 
carries a little pencil or marking point. Beneath the 
— adisk of card or paper is rotated by clockwork. 

t may occupy a month, a week, or a day in rotating. 
As it rotates, of course, if the point stood still it would 
draw a circle upon the disk, and the diameter of the 
circle would depend upon the amount of current pass- 
ing. If no current were passing, it would draw this in- 
ner circle; if a great current were passing, it would 
draw a circle farout here. According tothe amount of 
current passing, it will draw circles at different dis- 
tances. he result of this would be that when, from 
time to time, you looked at this rotating disk, you 
would find marks which would indicate just what 
strength of current was passing at any one time; but 


position of the coil, it is possible to regulate the motion | when the whole thing was done it would require a little 
of the registering parts of the device so as to correspond | calculation, or the use of some instrument, to read from 


with the flow of the current. If the vanes move slowly, 
they record a small flow of electricity ; if very fast, they 


the card what it represented, and get the sumination 
of the amount of current passing during any given 


record a rapid flow. That is, the rapidity of the mo-; period. Sometimes a great deal of current would be 


tion is in proportion to the flow of the current. It is 
only necessary to connect the vanes with a train of 
wheel work, moving little hands on dials, and you have 
a meter as accurate as any ordinary gas meter. There 
is a little glass, in an openingin the case, through 
which you can see the vanes going around, and so, in a 
general way, judge whether it is running fast or slow. 
Then, through this other little window you can see the 
hands on the dial plate, and may in that way follow it 
from hour to hour, or day to day, and see just what the 
consumption is. The consumption of current may be 
indicated on the dial in whatever way is thought best. 
It may indicate lamp hours, or the equivalent of cubic 
feet of gas, or amperes, or anything else. For all 
practical purposes it seems to me that this instrument 
measures electricity exactly as the gas meter measures 
gas. Experiments have shown that this meter can be 
kept right within two per cent. This meter will meas- 
ure 40 lights. I am not able to state its cost, but there 


|is no reason why it should be more costly than a gas 


meter, as there is nothing about it to make it expen- 
sive. The train of wheels, if made in quantity, would 
cost very little In addition to that there are this little 
metallic disk and the spindle. There is no machinery 
to move it, and no rubbing surfaces to make a connec- 
tion. That is the very extraordinary part of it. It is 
a revelation in electrical machinery. 

This meter is constructed on the principle of the mo- 
tor which will very soon appear in the market—a motor 
to be run with alternating currents, and in which there 
are some remarkable peculiarities. There is an arma- 
ture with its current closed on itself—that is, the wires 
of the armature come around so that the two ends 
meet, and there is no connection outside. Then there 
are coils outside of the armature through which the 
alternating current passes, and when the alternating 
current passes through this exterior circuit, the arma- 
ture rotates. 

(Query: “‘ Does it take any pressure from the current 
to drive it ?”) 

It takes a minute quantity, of course, to do anything ; 
but as a meter it is a very economical machine, Asa 


used, say, for one hour, and very little for another hour ; 
and therefore it would require some work to integrate 
and determine what the aggregate amount was. It 
would not bea thing that you could read off at the 
mere inspection, as you can with the other meter ; but 
there are many ways of making it quite easy to read it. 
In fact, there is now a plan under way by which the ap- 
paratus can be made self-integrating. 

I draw your attention to this because it is an Insti- 
tute affair, and I take a certain pride in it for that 
reason, and also because I think it a very ingenious de- 
vice. By using a strip anda wire of the same metal 
joined in this way, you get rid of the effect of changes 
of temperature, a cause which has thus far been the 
great stumbling block in the use of a compound bar 
for such purposes. This instrument was devised by 
a ae Geyer and Bristol, who are working at it to- 
gether. 

I wish, also, to draw your attention to a few conven- 
iences in connection with the use of gas, where we have 
gas and electricity joining hands and helping each 
other in contributing to the convenience, comfort, and 
safety of the public. I refer to the various gas burn- 
ers which I have here, and which are intended to be 
lit by electricity. Here we have one arranged to light 
acandle. This gas is turned on, and then, by pulling 
this string, it islit. This isa very nice arrangement for 
a chandelier. Here is another, simpler in form, but in 
which the same effect is practically produced. The gas 
is turned on by one movement, and while being turned 
on is lighted. 

Here we have one in which we turn on the gas, and 
then turn it off by a repetition of the same movement ; 
now we want to light it again, and it is lighted. Of 
course, we never want to turn the gas out when it is 
already out, nor light it when it is already burning. 
If you do want to light it when it is burning, you 
— put it out first ; but if you are satisfied to put it 
out when burning, and not to light it when it is already 
lighted, then this apparatus will perform its func- 
tions directly and without complication. Then here 
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and light the gas by the same action; you turn the 
stopcock off, and the light is extinguished, of course. 
I do not see anything new in that, but it is con- 
venient, and it does its work. Here we have a similar 
thing applied to an Argand burner, by which we can 
light it by simply turning the button ; but that is not 
automatically lighted, nor automatically extinguish- 
ed, for we have to turn the gas on and off. This light- 
ing can not only be done close by, but it can be done at 
a distance. I have had a burner arranged at the other 
end of the room ; by touching this button it is lighted ; 
1 touch another button, and it is put out. This has 
been called the Burglar’s Comfort.” When he comes 
intoa house at night, he may find the darkness very 
disagreeable, and perhaps inconvenient. There may be 
risk of encountering a neglected coal scuttle on the 
stairs. How delightful, therefore, when he has entered 
the house and begins to ascend the stairs, to have the 
gas lighted when he treads upon the first step, and thus 
save him from all painful and disagreeable accidents ! 
Sometimes it is used for other purposes, as when one 
enters a room, and, by pressing a butten at the door, 
lights the gas, and does not have to grope around in the 
dark for the match box. 

These automatic gas burners have been kindly fur- 
nished me by Mr. A. L. Bogart, of Union Square, New 
York. 

(Query: “I understand that the main advantage 
claimed for the alternating current is the saving of 
expense ; but do you not have to use one of the con- 
verters for every customer ?’’) 

Not for every customer. For example: An enorm- 
ous plant is being put up near London at the present 
time. They have selected ground about seven miles 
out of London, where they can get the coal shoveled 
right out of the vessels into their yard, and so run their 
boilers in the most economical way. Now for the num- 
ber of lights which they expect to run (something like 
halfa million or more), it would require a year’s pro- 
duct of the world in copper to furnish conductors on 
the direct system. There would have to be cables as 
large asa barrel. But they propose to generate the 
current at an enormous potential, and use an electro- 
motive force of 10,000 volts. They will run it in that 
condition on a comparatively small wire—no larger thau 
the ordinary are light wire. Of course that will have 
to be very carefully insulated and inclosed. 

This current will be carried down toa central point 
in London, and there be converted, by one set of 
converters, down to 1,000 volts. This will be carried as 
a 1,000 volt current to the different houses, or groups of 
buildings, and there a converter such as ¢his will bring 
the current down to 50 or 100 volts, as may be desir- 
able. Of course (as the report, with which you gentle- 
men are so familiar, and the rest of the world so ignor- 
ant, has shown you), there are many cases in which the 
distribution of electricity by this system is not advan- 
tageous. If the gg using it are not within a moder- 
ate radius around the central station, there would be 
no object in using it. Its true efficiency willcome in 
best where you can have the direct system for the im- 
mediate neighborhood, and then ata distance use the 
other system to overcome the loss and expense of con- 
ductors.—American Gas Light Journal. 


THE LATEST DEVELOPMENT OF ROLLER 
FLOUR MILLING.* 


By Mr. Henry Simon. 


In the introductory part of this paper the author refer- 

red to the great changes which have occurred in the mill 
ing industry. During the last ten years the machinery 
and methods of corn milling have been radically and 
entirely altered, at the cost of an immense amoupt of 
capital. The millstone, dating from prehistoric times, 
has been almost wholly discarded; and the miller has 
been constrained to unlearn the old method of manu- 
facture and take up one entirely new, based upon very 
different principles. The change has had the effect of 
replacing more or less rude mechanical appliances by 
machinery designed on scientific prineples; and the 
best kind of roller mills, as now used for the granula- 
tion of wheat and its reduction into flour, resemble in 
their appearance and in the accuracy of their construc- 
tion the highest class of machine tools. The change 
Was perhaps greater still in the mode of working, by 
the combination of roller mills with centrifugal dressers, 
purifiers, rotary scalpers, and other machinery, so as to 
produce the best results in a mill working automati- 
cally on the principle of gradual reduction. 
_ The principle of progress now recognized in milling 
is indeed the same as that followed in other industrial 
establishments or manufactories, such as spinning 
iills, weaving sheds, sugar factories, ete., viz., increas- 
ed elaboration and more scientific treatment, combined 
with consistent arrangement and a proper proportion 
of auxiliary machines, for enabling the largest amount 
of work to be turned out, and of the best quality. 
This change has called forth an entirely new class of mill- 
ing engineers, who have by experience acquired special 
aptitude in following out the principle of gradual re- 
duction ; and even as early as 1878 the necessity for 
such — milling engineers was alluded to by Pro- 
fessor Kick, who is recognized as the leading Conti- 
hental authority upon milling. A further striking dif- 
ference between the present and the old style of mill- 
ing flour is that whereas formerly the intermediate 
products had to be repeatedly handled, they are now 
entirely treated without being touched by hand 
throughout the process. 

Automatic action in roller milling has been attained 
almost simultaneously in the United States and in this 
country; butin Austria-Hungary, formerly the lead- 
ing school for milling, and the country in which roller 
iuilling originated, automatie action is not yet believed 
in, and accordingly very large numbers of mill attend- 
ants are still required there. Hungarian millers are at 
the present time giving their whole attention to the 
manufacture of from 45 to 50 per cent. of the very 
highest class of flour for export. This flour, which, 
owing to the excellence of the Hungarian wheat, is of 
splendid quality, still comes into England, although in 
very much smaller quantity than before the adoption 
of improved milling in this country. The contrast 
stands thus between the English and the Hungarian 
method of milling : From the wheats used in Hungary, 
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as high aclass of flour could be manufactured auto- 
matically in this country as is there made at very much 
greater expense, while the last 30 per cent. of flour 
would be considerably improved under the best English 
roller system. 

Hungarian milling as a whole no longer occupies the 
proud position it held up to a few years ago, before the 
roller process had reached its present development in 
this country. Austrian and German millers still cling 
to the use of millstones for grinding and finishing 
tine intermediate products, notwithstanding that it 
has been clearly demonstrated by the experience of 
the more progressive British millers that there is 
no process of grinding which is not better performed 
by a roller mill properly constructed and properly 
worked, having rolls of chilled iron, smooth or grooved 
according to their purpose. The introduction of roller 
milling in this country has caused a rapid increase in 
the number of large mills, and the fact is now fully 
established that in a well constructed and well manag- 
ed roller mill a larger percentage of superior flour can 
be made out of the same wheat than by willstones, 
and at much less cost and with much less expenditure 
of power. The first complete roller will without the 
use of stones in England was built by the writer in 1878, 
for Mr. Arthur McDougall, of Manchester, and in 
Ireland for Messrs. E. Shackleton & Sons, of Carlow, 
in 1879, the first automatic roller flour mill in England 
in 1881 for Messrs. F. A. Frost & Sons, of Chester. The 
total number of complete mills, or important recon- 
structions of old mills, executed by the writer alone 
since 1878 amounts to considerably more than 200, 
varying in cost for machinery, exclusive of motive 
pan buildings, etc., from £1,000 to £40,000 for each 
mill. 

Having thus shown the general importance to which 
the milling industry of this country has attained, the 
author pr ed to describe a roller flour mill and 
granary which he had recently erected at Rio de Janeiro. 
The site chosen for the works is on the shore of the Bay 
of Rio de Janeiro. In order that the largest sea-going 
vessels may be able at all times to discharge their grain 
without the heavy constant expense of dredging, an 
iron jetty was constructed, projecting 125 ft. from the 
wharf’s edge. There are two principal buildings of 
the same dimensions, viz., 234 ft. long, 46 ft. wide, and 
containing five floors of an average height of 13% ft. 
The building nearest the jetty is fitted up as a store, 
while the other is the mill proper. The framework of 
the walls, the girders, columns, roof principals, and 
roof covering, are of cast and wrought iron, of which 
there isa total weight of about 1,100 tons, The flooring 
is composed of two layers of 114 in. boarding, and the 
joints of the upper layer are at right angles to those of 
the lower, which not only prevents the passage of dust, 
but it is also found by experience to be in a measure 
effectual in preventing the spread of fire. 

The flooring is supported on wooden joists ; but the 
whole weight and vibration of the machines are trans- 
mitted direct to the main girders by heavy pitch 4 
beams, which run from end to end of the building. The 
walls are composed of brick; their only duty is to 
make the buildings weather proof, inasmuch as the 
iron stanchions of the framework take all the strains 
brought to bear upon the structure. Motive power is 
supplied by two horizontal tandem compound engines, 
19 in. and 35 in. cylinders, and 48 in. stroke, running 
at 70 revolutions, and indicating together 800 horse 
power. The power is transmitted by a rope fly wheel, 
20 ft. in diameter, grooved for twenty 134 in. ropes. 
At the outer end of the jetty there is a wheat elevator, 
capable of lifting 65 tons per hour. he wheat is de- 
livered upon an endless India rubber band, which 
carries it to the cleaning house, the band itself acting 
as a belt for working the elevator. 

On entering the wheat cleaning house, the grain 

first through a self-acting weigher; and thence 
through three combined rotary separators and aspira- 
tors, which consist of rotary sieves with a yo ex- 
haust fan, for removing all impurities both larger and 
smaller than the wheat. The cleaned grain returns on 
the lower half of the same band which brought it in, 
and is shot into the foot of another 65 ton elevator in 
the grain store, whereby it is raised and delivered upon 
a top band provided with a throwing-off carriage, 
which can be anchored at any position in the building’s 
length, and delivers the wheat right or left upon the 
a floor of the store. 

‘o meet special requirements in the present instance, 
two distinct modes of storing the grain bave been —_ 
vided, viz., on floors and in silos. The latter plan has, 
in certain cases, several marked advantages, of which 
the principal are that the silos are entirely self-empty- 
ing, and have a maximum storage capacity for space 
occupied. They are four floors, each 107 ft. long and 46 
ft. wide. Under each of the three upper floors are fixed 
a large number of drawing-off spouts, one in the center 
of each 28 square feet of floor area. 

The outlets of these spouts are provided with self- 
closing valves, which can be opened in sets of four by 
wire pulls from the ground floor. They are so con- 
structed that, upon being opened, they sprinkle the 
wheat in a spray upon the floor below, and thus per- 
mit the free circulation of air amid the grain as it 
falls. By the use of partition boards, thirty-two dis- 
tinct qualities of grain can be stored : and these sev- 
eral qualities can be drawn off in any desired propor- 
tions by means of two conveying bands, running length- 
ways of the granary. By these the mixed wheat is 
carried from the floor, as from the mixers under the 
silos, at the rate of 10 tons per hour, toan elevator, and 
thence by other bands to the wheat cleaning house. 
The storage capacity of the granary is 5,000 tons. The 
wheat as it enters the mill is automatically weighed, 
then sorted into three sizes, then passed through what 
are known as ‘‘ dustless wheat separators,” cockle and 
barley se tors, ‘‘scourers ” or ‘“‘smutters,” brush- 
ing machines, and, finally, other automatic weighing 
machines, whereby the loss due to the cleaning process 
is registered. The wheat is then elevated into the 
clean wheat bins in readiness for the milling process. 
Roller mills are of two kinds. and are used for two dis- 
tinet purposes, viz., break mills, with fluted rolls, for 
extracting the kernel of the wheat from the bran ; and 
reduction mills, with smooth rolls, for reducing to flour 
the broken kernel, which constitutes the middlings and 
semolina. 

In the Rio mill, four-roller mills are used for the 
breaks, and three-high roller mills for the reductions ; 
in both cases the rolls are made of the hardest chi 


iron. The author gave a description of these mills, as 
also of the purifiers and centrifugal dressing machines 
used in connection with them, and then proceeded to 
explain the milling process in some detail. The object 
of the breaks, which have fluted rolls, is to break each 
individual grain as near as possible along its crease. 
The broken grain is next lifted into centrifugal dress- 
ers, which take out a small percentage of flour that is 
contaminated with the dirt released from the crease or 
rubbed from the surface, and has also larger particles 
wixed with it. The broken wheat thence passes to 
other roller mills, each with finer flutes, which further 
open out the berry and extract the kernel until the 
bran is clean. 

After each break the granulated kernel is sifted and 
separated from the bran by rotary scalping or sifting 
machines, the aim being to produce the smallest pos- 
sible percentage of flour and the largest possible 
percentage of groats and granular particles, techni- 
cally known as middlings or semolina. This pro- 
cess is continued through a series of six sets of 
fluted roller mills, each set being followed by scalpers. 
The duty of the last set of rolls, which are very finely 
fluted, is to clean from the bran, as far as ibla, 
the last adhering portions of the kernel. The main 
object of the gradual reduction is to separate the 
kernel from the bran in as large particles as possible, 
with a view to the greater facility thereby secured for 
freeing it from the bran and germinal impurities, and 
afterward reducing it into flour of the highest quality, 
uncontaminated by the presence of particles of bran. 
Any flour made during the breaking process is neces- 
sarily of rather a low quality, being contaminated by 
admixture of bran and germ, ete., which it is impos- 
sible afterward to separate from it entirely. 

The extracted kernel or break weal is in the Rio 
mill divided into four distinct qualities, each of which 
is conveyed to reels and rotary graders, which dress 
out the break flour, and sort the widdlings, or particles 
nearest in size to flour, into about eight distinct sizes; 
and also into the same number of sizes the semolina or 
larger portions of the kernels. Each size of middlings 
goes into a purifier to be freed from fluff and all branny 
portions before further rolling. Each size of semolina 
is conveyed to one of the semolina or gravity puri- 
fiers, in which, while falling in a thin stream over zig- 
zag louver boards, it is subjected to a blast of air, where- 
by the lighter portion or stive is blownaway, The 
heavier, pure semolina falls separately upon an oscil- 
lating sieve, by which it is further subdivided into four 
sizes. Each of these again passes down zigzag louver 
boards, while a current of air drawn across the run- 
ning material by a fan separates it into semolina of 
first and second quality, the small bran and light stive 
being drawn away through the fan. The germ, bein 
of equal specific gravity with the best middlings oa 
semolina, is still contained in them. These therefore 
are all now conveyed, according to their size and 
a to separate smooth roller wills, which are so set 
that they reduce the semolina and middlings, but 
only flatten the germ; the latter is*therefore readily 
and automatically separated in the dressing or separat- 
ing process that follows each rolling. The extraction 
of the germ is desirable, because the presence of this 
oily body spoils the flour if stored for a long period, 
and also adversely affects its taste. No flour will stand 
a long journey by sea if the germ is not extracted ; and 
acres germ fetches a good price for cattle 


The gradual reduction is continued even in the treat- 
ment of the semolina and middlings, partly because 
the flour produced by high grinding or gradual re 
duction is better in color and in baking quality than 
that produced by low grinding or rapid reduction, and 
partly because the more gradual is the reduction into 
flour, the greater is the facility for again ——s 
and removing further particles of bran, germ, an 
other foreign matter which are still present among the 
particles of kernel, however careful may have been the 
purification. It is in the elaboration of the best means 
of effecting this object by automatic appliances that 
the modern improvement in roller milling mainly con- 
sists. 

After each careful reduction of the purified semolina 
by smooth chilled iron rolls, the rolled product is passed 
into centrifugal dressing machinery with silk coverings, 
through which the flour and reduced middlings are 
dressed and separated out. The flour goes to the flour 
packing machinery; but the middlings and tailings from 
the dressing machines are first separated and purified 
by dusting reels and purifiers, and are then further re- 
duced by rollers, and re-dressed and re-purified, until 
the separation of the flour from the offals is completed. 
The flour from each of the dressing machines is de- 
livered at will into any one of the four main flour con- 
veyors, which run from end to end of the mill. This 
arrangement enables the miller to combine the differ- 
ent kinds of flour into any number of qualities desired. 
Four distinct qualities of offal are also collected. From 
the mill the flour is conveyed across the yard by bands 
to the flour store, where it is packed into barrels or 
sacks by mechanical packers. The Jast part of the 
process only, viz., the weighing of the flour and its 
storage and distribution, is performed by manual 
labor ; up to this point every portion of the work de- 
scribed, from the unloading of the wheat from the ves- 
sel to the packing of the flour, is done altogether auto- 
matically. The flour store has a capacity of 30,000 
sacks of flour, and besides the packing and weighing 
machinery contains three double friction hoists, for 
raising the flour for storage in the upper floors and for 
loading it into the carts. 

In an appendix to the paper the author deseribed 
the cyclone dust collector, in which the separation of 
dust from the air is attained by the action of centrifa- 
gal force. (See Industries, vol. iv.) The author consid- 
ers it a great improvement upon all previous devices, 
as with it there is no clogging of cloths, no interference 
with the free flow of air, and remarkably little wear. 
He mentioned that, in the United States, for flour mill- 
ing and wood working alone there are now over 3,000 
cyclone dust collectors in use, while during the last few 
months he had set up over 300 in this country with 
very satisfactory results. 

The discussion was opened by Mr. Fogerty, who said 
that thirty-tive years ago there were already break 
mills in which the rollers were grooved longitudinally 
and transversely ; he had also seen roller mills at Buda- 
Pesth, shortly after their adoption in Hungary, but at 
that time it was difficult for an English engineer to 
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obtain information, owing to the Hungarians being | 


afraid of divulging trade secrets. 

Referring to the arrangement of the mill described | 
in the paper, the speaker considered it a fault that} 
the screen rooms were placed so near the engine and 
boiler house, as explosions and fires were liable to occur 
where large quuntities of dust were present in a fine 
state of division in the atmosphere, and there was 
even danger of a fire being caused by spontaneous 
combustion. For the last twenty years mills have been 
automatic, that is to say, there has been no hand- 
ling of the grain, and no men at work in the upper 
stories. With regard to the storage of corn in silos, 
more correctly called bins, owing to the lateral pressure 
of the grain, it was necessary that the walls of the 
building should be tied, and he mentioned a case of a 
mili at Newry, where the outside walls burst, and the 
whole of the grain was discharged into the docks. 

Mr. Edward H. Carbutt stated that the objection to 
using stones was that the wheat was ground over and 
over again, and was consequently heated. In many 
mills provided only with stones, the flour passed di- 
rectly into the dressing machine, and there was no 
further complication. In high grinding, however, the 
grain passed through many processes, being turned 
over some fifteen to twenty times. In the largest flour 
mill in the world, viz., at Chicago, each silo is a separate 
and independent bin made of planks 10 in. by 24¢ in., 
nailed upon each other so as to break joints, and there 
was little danger of these bins bursting by lateral pres- 
sure. He had been informed that at Fleetwood, in the 
= belonging to the Laneashire and Yorkshire 

ilway Company, grain was elevated at a speed of 
700 ft. per minute. 

Mr. Neate expressed a general opinion that the ma- 
chinery described in the paper was excellently design- 
ed, and they would soon hear that the mill was giving 
good results. The Rio de Janeiro Flour Mills and Gran- 
nary Company was floated with acapital of £250,000, 
£200,000 of which had been spent on the preparation of 
the site, the mill buildings, and machinery, and the 
construction of the iron jetty. With regard to the 
danger of fire referred to by the first speaker, the com- 
pany had taken all precautions, having erected a Merry- 
weather fire engine, while about one thousand Grin- 
nell automatie sprinklers were distributed throughout 
the buildings. 

Mr. Seth Taylor, the proprietor of a mill in London 
remodeled by Mr. Henry Simon, said that no exertions 
should be spared by engineers to enable millers in this 
country to hold their own against foreign competition, 
Many grinding machines had been submitted to mill- 
ers, and twenty years ago Carr's disintegrator was-| 
tried for grinding corn, but it was found impossible to 
carefully classify the flour. The general principle of 
roller mills of various systems was identical,and in high 
grinding the output of a mill was naturally dependent 
on the quality of the grain. In his own mill the power | 
required was now the same as formerly with stones, 
the same engine being used and the same quantity of 
flour delivered ad formerly, but the advantage now 
lay in the superior quality of the flour produced. 
About 1 i. h. p. was required for the production of one 
bushel of flour per hour. The advantage in high grind- 
ing was that less of the outside skin of the berry was 
mixed with the flour, and by the careful purification 
of the middlings, whiter and stronger flour could be 
obtained ; and in roller mills, the grinding point being 
well defined, there was no danger of the grain being 
shattered and heated, as by mill stones. In high grind- 
ing the products were turned over about twenty times. 

In the new machines the flour was dressed by means 
of centrifugal force and gravity, materials of heavy 
specific gravity requiring a less speed than lighter 
particles. By adjusting the speed the miller could 
therefore get the best results with any material passing 
through the centrifugal dressing machine, and this 
was an important advantage. In automatic milling 
there was no scope for the skill of the workman, which 
is the secret of the very superior quality of the Hun- 
garian flour; but the system was more economical, 
and produced all round the largest amount of good 
flour. In high grinding and soft or medium wheat, 6 
h. p. was absorbed for each 280 lb. sack turned out per 
hour; but for hard wheat the power might increase up 
to 9h. p. per sack. 

Mr. Stringer, representing Mr. Henry Simon, then 
replied to the discussion. He remarked that wheat 
stored in a silo behaves almost as if it were a solid 
mass, and the greater portion of the weight being sup- 
ported by the base, the pressure on the sides was so 
small that a very thin slide was sufficient to close any 
opening in the sides of the bin. After a depth equal to 
twice the diameter was reached, the lateral pressure 
did not increase any further with the depth, and was 
about 50 lb. per square foot. Silos were constructed so 
strongly that there was unlikely to be any danger of 
the. sides giving way; and Mr. Stringer mentioned 
a case in America, where the building collapsed, and 
the silo was bodily thrown into a field, remaining un- 
injured by the fall. The power required for grinding 
naturally depended on the kind of grain. With hard 
wheat it might amount to 12i.h. p. per sack of flour 

rhour; with soft wheat it would be about 9 i. h. p. 

f this about one-half was required to move the ma- 
chinery itself when running idle. With regard to the 
extent to which the speed might be varied, the speed 
margin of dressing machines was from 30 to 40 per 
cent. and that of sieve machines only 10 per cent. The 
speed of purifiers could be adjusted without difficulty. 

he rolls, which were 10 in. in diameter, ran at 350 and 
180 revolutions per minute. 


IMPROVED WHEEL CHILL. 


AT the iast two meetings of the New York Club the 
merits of contracting chills were rather more talked of 


than was the design of a wheel for 60,000 lb. cars—the | P 


stated topic. There are two forms of these contracting | 
chills now used, the Barr chill and the Whitney chill. | 
Both embody precisely the same principle, but vary in | 
detail somewhat. The chill devised by Mr. Barr (who 
is superintendent of motive power of the C., M. & St. P.) | 
is shown in the accompanying drawing : | 

The ring is divided into 96 sections by the radial di- 
visions. By introducing steam or cold water, the out- 
side hollow retaining ring may be expanded or con- 
tracted as wished. In operation, when the moulder is 
nearly ready to pour his metal, steam is turned on 


through the outer ring, causing it to expand and carry- 
ing with it the chill blocks, thus increasing the dia- 
meter of the chilling surface. When the moulder com- 
mences to pour the molten metal, the steam is turned 


and a current of cold water is passed through the 
| ring, which causes a contraction of the outside hollow 


sustaining ring and a consequent decrease in the diame- 
ter of the chilling surface. The advantages gained by 
the use of this form of chill were fully explained in Mr. 
Barr's paper, given in our last issue. Wheels made 
with this chill have averaged a mileage of considerably 


over 100,000 miles, and the above drawing of the chill 
which produces wheels of this class will be naturally 
quite interesting.—Muster Mechanic. 


RIVETS. 


It has often been said that a well driven rivet will | 
fill out hoies of diameters varying by ‘4 inch or more, | 


but it is not necessarily true. This matter was espe- 
cially tested recently, and it was shown that even 


|when carefully driven the rivets did not fill out the 


holes. In this test three short plates had been riveted to- 
gether, the rivets in line, the holes in the outer plates of 
like diameter, butin the middle one of larger diameter 
(see cut), the idea being to ascertain how fully the rivets 
would fill out the holes. The plates were afterward 
planed down on edge until the diametrical section of 


rivets was exposed, and it was found that the rivets 


had not expanded in the larger central holes more than | 


ry inch, and this after the utmost care had been exer- 
cised in driving them, the rivet having been well heated 
and then cooled at the ends, so as to act better on the 
hotter central part where they were to expand most. 
This interesting experiment was —— to the En- 
gineers’ Club of Kansas City by Mr. W. H. Breithaupt. 
—Master Mechanic. 


HORSE SHOE FOR SOFT GROUND. 


TuHIs is mentioned in Smiles’ Life of Stephenson, 
where it is said Mr. Roscoe adopted the expedient of 


| fitting his plow horses with flat wooden soles or 


pattens to enable them to walk upon the Moss land, 
which had to be brought into cultivation. These 


attens were fitted on by means of a screw which met 
in front of the foot ; thus with the increased base the 
horses were enabled, when fitted with these pattens, 
to walk about the Moss. These pattens are still used 
on the farms at the Moss. 


Putting Through the Canal.—The contractor of the 
Manchester canal is using 150 locomotives, 1,500 flat 
cars, 70 steam shovels, and 15,000 men on a canal 35 
— long—a wonderful concentration of engineering 
oree. 


(Continued from SuPpPLEMENT, No. 688, page 10997.) 
LIGHT AND COLOR.* 
By Captain W. De W. Abney, C.B., F.R.8. 
LECTURB 


My first business to-night is to show you the third 
constant of color. You will recollect I told you that 
the hue is one constant, the luminosity of color the 
second, and that the third is the purity of color. The 
purity of color is that which emg the most diffi- 
eult to measure, but not so difficult to describe. No 
color is pure unless it is unmixed with white light. I 
propose to show you how you can get color so impure 
that eventually the color will entirely disappear, and 
will leave to your eyes only the impression of white. I 
— my first experiment will very likely demonstrate 
this. 

The apparatus 1s exactly that whieh you saw before, 
viz., the color patch apparatus. I am only allowing a 
smnall beam of light to come through the prisms, to get 
a small round patch on the screen, instead of the big 
white patch square to which you are accustomed. Now, 
supposing I pass the slit in the card through the spec- 
trum, that patch becomes coiored with any of the 
colors with which I wish to experiment. The reflected 
beam gives us a large square of white light, which I 
superpose over the small colored patch. Let us see 
whether we can extinguish that colored light or not. 1 
may take red, green, or blue, and then if I place the 
rotating sectors in front of the colored beam, you will 
see that by making the colored patch fainter it will en- 
tirely disappear. This is the case whether we have a 
blue, red, or agreen patch. That the color is still pres- 
ent I can demonstrate by cutting off the white light, 
when you see the color on the screen. 

The lesson I wish to inculcate is this—that the blue, 
green, and red which you saw disappear, and which 
were mixed with more and more white light, are essen- 
tially impure colors, and most impure where the white 
light is strongest. It was by this method that originally 
the luminosity of the spectrum was measured. It was 
seen how much white light it took to extinguish a 
color on a sereen, and according to the white light it 
took, so the luminosity was supposed to be propor- 
tional to it. To my mind it is not a very satisfactory 


way of testing luminosity, and I think the way I showed 
you in the last lecture is far preferable. 

There is another deduction I want to point out with 
reference to this, which is of importance to artists. In 
water color painting it is well known that in order 
to get what artists call a certain amount of warmth in 
the picture, a wash of yellow ocher is very often given 
to the white paper before it was worked upon. Those of 
vou who are water color painters know very well that, 
although you may appear to have a wash of water 
| color on the paper when it is moist, yet when it is very 
dry, apparently there is nothing but white left behind. 
The color is so diluted with white that it does not ap- 
pear to the eye, but the color is there all the same, and 
if you inerease but slightly the amount of pigment, the 
sslee will be visible. All the colors you place on that 
apparently white paper mix with the yellow ocher. 
Remember, then, that if you have a wash of water 
color on a sheet of white paper, and it does not appear 
to the eye, yet subsequent washes of any color will 
bring out that color, and in the case of yellow ocher 
will give that warmth which artists so often desire to 
have upon their sketches. 

Now, then, as to the question of diluting one color 
with another. We have, so far, only diluted a pure color 


with white light; but in diluting one color with an- 
| other we enter into a region which has been traversed 
| by agreat many experimenters, among others by Clerk- 
| Maxwell and Lord Rayleigh, and there is an immense 
amount of interest in the results which have been ob- 
tained. Some of them I hope to show you in as simple 
a manner asl possibly can, But I want you to recol- 
lect that one can only touch on the fringe of the sub- 
ject, as it were, in an hour’s lecture. 

Let me pass some slits through the spectrum of this 
patch-forming apparatus. First we have a patch of 
white light, and by a simple means I propose to show 
you what colors come through the slits placed in the 
ispectrum. If I put another lens in front of the big 
lens, which condenses the spectrum to form the white 
patch, you will find I can get the spectrum itself fairly 
defined upon the same screen as that on which the 
patch is formed. The second lens in reality produces 
an image of the first spectrum which was formed onthe 
focusing screen. Now suppose I pass a series of slits 
through this, you will see the kind of light I am going 
to use. I have here two colors, and I will show you 
what is the effect of blending those two—blue and red 
—together ; I have only to remove this lens, and we see 
an orange patch; I will allow another color to come 
through a third slit (the card has several), and replac- 
ing the small lens, we see the three colors. If I blend 
those three I get a green, and so I may go on blending 
the colors by passing more slits through the spectrum. 
Here I have four, and I dare say we shall get a differ- 
ent result again—still it isa green. Perhaps one of the 
most interesting ways of showing coior mixtures is to 
take away both lenses, and let different parts of the 
spectrum pass through the slits, and paint itself upon 
the screen. We begin with the red, and here we have 
ared patch. Then I add yellow, which forms orange, 
and then I shall add a third patch, and pink is formed, 
then green and blue by adding others, until we get 
nearly a white light in the center ; so I can keep pass- 
ing these slits through the spectrum, and get many 
varieties of color. 

Thus we see it is not necessary to have the whole 
spectrum in order to get certain colored lights. All we 
have to do is to take certain portions of the spectrum, 
and if properly chosen their combination gives us what 


we call a white light. For example, I wish to showa 
crucial experiment. I believe every artist will tell you 
that the combination of blue and yellow gives a green. 
Now I want to demonstrate that blue and yellow do not 
give you a green in accordance with the artist’s notion. 
but something totally different. I form my white 
patch on the screen, as before, and by means of the 
small lens set a spectrum on the sereen, passing 
through the spectrum two slits, cutting off in the one 
case all the spectrum except the yellow, and in the 
other all except the blue, which you see on the screen, 


* Lectures recently delivered before the Society of Arts, London. From 
the Journal of the Society. 
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and then removing the small lens, instead of getting 

» we get white. You have seen two parts of the 
spectrum which must be combined in order to give 
white. In other words, blue and yellow give white, not 
green. This isa crucial experiment, because on this is 
based a great deal of the theory of color mixtures, and 
| want you to bear that in mind. 

I would once more ask you to remember that the eye 
only sees three colors really, viz., red, green, blue, and 
that all the other colors which are seen by the eye are 
composed of two or more of these three colors. There 
is a very little blue in the extreme red end of the spec- 
trum, and a very little red in the extreme violet. his 
is according to Clerk-Maxwell. I told you the lumin- 
osity of the speetrum was greatest in the green. In 
the diagram (Fig. 1) we have the luminosity curve on 


‘Fic. 1. 


Yellow Orange Red 


Blue Green 


anormal or wave length scale; the maximum lumin- 
osity is therefore a little bit more toward the violet 
end of the spectrum than in the prismatic spectrum ; 


the red component, the green component, and the blue | 


component of the luminosity of white light are shown 
in the diagram. These three luminosities together 
make up the luminosity of the spectrum of white light. 
The blue, you will notice, has but little luminosity com- 
pared with the green and the red. The luminosity in 
the green is far greater than any of the other two 
sensations. This I wish to get firmly impressed in 
your minds, noting that the blue is a much less im- 
portant color than green or red ; in other words, it is far 
preferable to be color-blind to blue light than to. green 
or to red light. This, of course, is founded on Clerk- 
Maxwell’s theory, and is derived from my own mea- 
surements. I think the researches which Gen. Festing 
and I have made bear out in a very great measure, 
although they differ in some respects in detail, the re- 
sults which Clerk-Maxwell himself got. It may be 
said that we have been dealing with spectrum colors, 
and not the colors of every-day life. Is it possible that 
if you are not dealing with pure colors that yet you 
get the same result? The answer to this question I 
will give by experiment in a very simple manner, and 
we shall see that we do get the same result whether 
we are using the colors of pigments or the simple colors 
of the spectrum. Recollect there were only two rays 
combined to form white in the experiment I showed, 
whereas in the color of a pigment you may have a 
great many colors combined, although they give the 
sensation of one color to the eye. 

The electric light illuminates a circular aperture, be- 
hind which is ground glass, and by a lens I ean throw 
an image of this aperture upon the screen. Instead of 
a simple lens, I have here a lens which is divided into 
two halves. The center of one half lens is raised 
slightly above the other. Now every portion of the 


Fie. 2. 


lens will give an image by itself, and therefore each 
half of the lens will give a separate image, one over- 
lapping the other. Thus on the screen we now have 
two images of the aperture which is in front of the 
lantern. If 1 put a piece of yellow glass in front of one 
half of this lens, I form a yellow disk, and if I puta 
piece of blue glass in front of the other, I form a blue 
disk, and where the two overlap you have the real 
color which a mixture of the blue and yellow lights 
will give. You can see that yellow and blue do not 
make green, but white. 

But the artist, after all said and done, is not wrong 
in one way, because he often mixes his pigments 
together and not the colors of them. Supposing I put 
the yellow glass in front of the aperture, I then get 
two yellow disks; if the blue glass be placed in front 
of the yellow glass, however, I get two green disks. 
The artist, after all, when he mixes his pigments in 
that way, is not wrong. In other words, he does get 
green when he mixes blue and yellow together, but 
he is wrong when he mixes the light coming from 
each separately. 

Now iet us see why this is the case. I must come 
back to my spectrum, to which we have always to 
refer when we are dealing with color. I will put the 
two pieces of glass successively in front of the light 
passing into the slit, and ask you to notice what hap- 
pens. With the blue glass a great deal of red is cut 
off, and a good deal of yellow; the blue is nearly as 
bright as it was before. If I substitute a piece of 
yellow glass for the blue, the blue is cut off, and the 


yellow forming a gray or white under certain conditions, 
that is to say, when the blue and the yellow are each 
presented to the eye separately. 

Now, I shall have to show you why it is that when 
they are not presented to the eye separately they form 
the green. his a yellow chromate solution in a cell. 
1 place the chromate solution in front of the lantern ; 
the yellow light falls on the blue sector, which is now 
at rest, and we have a green. The yellow is almost un- 
affected, but there is no doubt about the blue becom- 
ing green. Prussian blue used in a similar manner 
leaves the blue sector nearly unaltered, but the yellow 
has now become green. If I take a still darker blue, 
the green becomes more pronounced than it was be- 
fore. You recollect I proved to you, or tried to do so, 
that it did not matter whether a pigment was next to 
the paper, or away from the paper, so long as it was in 
front of the source of light. aoe in the case before 
you, when you mix yellow and blue together, as an 
artist mixes pigments, you have one particle of yellow, 
say, in front of a particle of blue, and, therefore, the 
light which passes through the yellow is that which 
reaches the blue particle, and that they both absorbed 
I showed you in the spectrum. The yellow absorbed 
in the blue alone, and the blue absorbed in the yellow 
and red, green rays would, therefore, only come through 
the two. 

For the same reason, when I held the yellow glass in 
front of the beam of light, the blue became green, 
simply because the yellow glass blocked out the blue, 
and the blue particles on the paper only allowed the 
green to pass through. This exemplifies again what I 
told you, that it does not matter where you have your 
coloring matter, whether it is miles away from the 
paper or absolutely in contact with it, so long as it is 
between the source of light and the paper itself. But 
artists, whether they do so knowingly or not, employ 
both methods of mixture of color. We know perfectly 
well that gamboge and indigo are a very favorite mix- 
ture for greens ; but, on the other hand, you will find 
that in some of the most beautiful works of art broad 
washes, to obtain light and shadow, are not adhered 
to, but, as in the execution of portraits, stippling is 
resorted to. Now stippling means that different colors 
in fine dots are placed close to one another, so close 
that the eye cannot separate them, and the colors 
blend one into the other. Thus, if you have, for in- 
stance, a great many yellow dots distributed among 
a great many blue dots, the result is exactly the same 
as you saw on the screen, viz., instead of gettinga green 
the general effect is a gray. This is the whole principle | 
on which stippling depends, viz., the juxtaposition of | 
very different colors to give an effect which otherwise | 
cannot be obtained. Now, the explanation may be new | 
or it may be old, but from having examined a large | 
number of stippled water-color drawings, one can only | 
come to the conclusion that where many of the ten- | 


der grays which are often seen are simply due to the | 


fact that you have two or more colors in dots and 
fine lines in juxtaposition one to another, which 
colors, when combined in a rotating apparatus such 
as you have seen, give the effect of gray to the eye. 

I must now repeat the experiment with which I be- 
gan my series of lectures, viz., that three colors will 
give you white ; and I think that this will be a proof— 
at al] events, a minor proof—that the three sensations 
which the eye distinguishes are green, blue, and red, 
and not yellow, blue, and red, as used to be thought. 
Here we have three colors rapidly rotating, and those 
three brilliant colors give the sensation of white. What 
proof is there in this that the three primary colors are 
red, blue, and green ? Recollect that I showed you just 
now that blue and yellow made white, therefore red 
and green must make yellow. Is that the case? If 
that be the case, I think the point is proved. Let us 
see whether such is the case. Wewill go back to our 
apparatus consisting of the half-lenses. There is a red- 
dish glass in front of one-half lens, green in front of 
the other half, the part of the disks which overlap is 
yellow ; hence red and green make yellow. We have 
already seen that blue and yellow make white, but it 
takes red, green, and blue to make white; therefore 
yellow is equal to red plus green. 

Let me further show this. I havea lens in front of 
the lantern which forms a slightly larger image of the 
aperture than before. Cemented alongside one another 
I have three colored glasses—green, red, and blue. 
These, when placed in front of the lens, and in close 
contact with it, will, with a little manipulation, show 
a disk of light, something approaching white. The 
three colors combine to give this result. 

I am next going to show you how we can get comple- 
mentary colors. A patch of white light is now upon the 
screen by means of our much used apparatus. I have 
a ecard in which is cut a wide slot to allow the whole 
spectrum to pass through, and suspended frow it is a 
little prism, which will cut off acertain amount of the 
spectrum. The part so cut off will be reflected on toa 
mirror, and by means of a lens will form a patch on the 
screen. The rest of the spectrum will go through to 
the lens,and form another patch of white minus the 
color reflected. The two patches when superposed give 
white, but a rod placed in the front gives two comple- 
mentary colors side by side. The complementary color 
is that which with the color itself will give white. I 
will cut off the different parts of the spectrum, and 
you will see the real complementary color. On cutting 
out the different colors you will notice I get almost 
every variety of hue, and the colors complementary to 
them. This seems a very simple way of getting com- 
plementary colors, and I think it is instructive, as at 


green left almost as bright as it was before, and the |the same time it is seen that the background, where 


yellow and red are also left. In the one case, recol- 
lect, we had the blue and the green left, and the red 
cut off. In the other case we had the blue cut off, 
and the green and the red left. If we take one from 
the other, we get the green left, so that if I put these 
two glasses together in front, we ought to get the 
green left, which is the ease. Now if I take away the 
smalllens from the front of the big lens, and form a 
patch, we have that patch of the same green which 
yousaw in our previous experiment. Here, then, we 
have the combination of blue and yellow making up 
the green. Now for one more experiment in relation to 
this. If a blue disk and a yellow disk be rotated 
together, 2nd if what I have said be true, instead of 
forming green, they ought to form gray, @. e., degraded 
white. Let us see whether it does so. The two disks 
are how rotating, and we get what is not, at all events, 
far from gray. Thus, in every case we get a blue or a 


the two overlap together, is white. ° 
The next point we come to is one that is very 


| germane to our subject, and that is how are we to meas- 


ure the intensity of pigments in any satisfactory way ? 
As far as I know, a paper which General Festing and I 
recently read before the Royal Society explains the only 
method which has been satisfactory, so far, and I hope 
to show you how that is done. 

The desideratum is to compare the intensity of any 
color of the spectrum which is reflected from any pig- 
ment with that which is reflected from a surface of 
white paper. When you get that you know exactly 
the color value of the pigment, and by certain methods 
which I shall show you by and by you ean, at any 
time, make upon the screen without a pigment the ex- 
act color of the pigment you have measured. In order 
to take these measurements, it is necessary to have two 
similar spectra one above the other, and this we get 


in the following manner. Upon the screen a lens forms 
an image of an aperture placed in front of the lantern. 
Where the rays passing through the lens cross, I put 
what is known as a double-image prism, and by it we 
get two disks of light, which will rotate round a center 
as the prism is turned round its axis. This double- 
image prism is of Iceland spar, made by Mr. Hilger 
with his usual ability. It gives us the means of at once 
getting two spectra, one above the other, having ex- 
actly the same quality of light. 


Fig, 3. 


In contact with the lens of the collimator, as it is 
ealled (which makes the rays which strike the prism 
parallel), is placed the double-image prism; we thus 
get two sets of parallel rays, one set inclined at a slight 
jangle to the other. Two spectra are formed by the 
| prisms, one above the other, and separated by a 
breadth of about one-eighth of an inch. Passing a slit 
| through those two spectra, the same color is cut off 
| from each when the double-image prism is properly in 
jadjustment. To the ecard, C, in which the slit is cut, 
| two right angle prisms are attached, as shown, and so 
adjusted that the beam, R, from the top spectrum is 
| reflected first by the prism, A, and then by the prism, 
B, on to the screen. A lens, F, of about two feet focus, 
in front of B, makes a colored patch on the sereen, 
overlapping a patch of the same color formed by the 
lens, D, which comes from the bottom spectrum. By 
| this means we get a parallax of lights of exactly the 
same color, one from the bottom spectrum, and the 
| other from the top spectrum. A rod placed in front of 
| the patch will cast two shadows, one illuminated by one 
spectrum, and the other by the other. The color which 


|] propose to measure is on this card, one-half of which 


is orange and the other half white, and is surrounded 
by a black mask. In the left hand shadow is the white 
eard, and on the right hand is the color which we wish 
to measure. In front of the beam which illuminates 
the shadow cast on the white surfaces are placed the 
rotating sectors, and by altering their aperture I can 
make the two colored shadows of exactly the same in- 
|tensity. Stopping the motor, the angular aperture is 
|read off. With another part of the spectrum exactly 
the same thing is done ; by that means we are able to 
| compare the amount of light which is reflected for the 
pigment, and from the white card. 

| Itis on this principle that these particular colors 
| were measured, You will notice the peculiar curves 
which some of the colors on these diagrams give. Sup- 
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pose, for instance, that for one spectrum tc match the 
other in intensity throughout its length required an 
angular aperture of 100, and if for emerald green at a 
wave length of (say) 5,500 it required an angular aper- 
ture of 45, then in forming this curve we set off the 
wave lengths as a base line, and at 5,500 set up this 
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| angular aperture, which gives us a point on the curve, 
while the light reflected from the white surface is re- 
| presented by 100. Thus, at this point, emerald green 
|reflects only +; of this particular light. By that 
| means you are able to build up a curve which is an 
| absolute measure of the light reflected from the pig- 
ment, as compared with that reflected from the white 
surface. Inthe same way the other curves were con- 
structed. I want you to notice how very peculiar are 
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the curves of the yellow pigments. There seems to be 
very little difference in the intensity of light reflected 
from them, but when you see them they appear of de- 
cidedly different hues. It is just these little differences 
in the curves which make up the difference in the hues 
which are so noticeable to the artist's eye. Again, | 
want you to notice cobalt. You see what a large pro- 
portion of red there is in cobalt, and what a little red 
there is in Prussian blue or Antwerp blue. In indigo 
blue also there is very little red. Some ey think 
there is a great deal of red in indigo, but really the red 
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ter can be drawn lines corresponding to the various 
angular apertures of the sectors required at the vari- 
ous points of the seale to measure the light reflected 
from a pigment. The point where one of these lines 
cuts the cirele drawn through the particular point of 
the seale to which the aperture has reference gives us 
a point on a curved figure which, when rotated in 
\front of the spectrum in the proper position, will cut 
| off exactly the right amount of the spectrum at each 
part of it to give the color required. I will show you 
one or two of these colors, and by that means you will 
see that we have literally templates by which our suc- 
ceasors in science will be able to reproduce the colors 
which we have measured in our experiments, and to 


that you see comes from the violet end of the spectrum, 
and not the red end. So, in French ultramarine, there 
is a little amount of red reflected, but nothing worth 
speaking of. If we take a line tangential to the bot- 
tom of these curves. and parallel to the base line, the | 
height of this tangent shows the amount of white 
light which is reflected from the pigment, and is a 
measure of its impurity. For instance, if you take the 
curve of cobalt, you will see it has about three per cent. 
of white light mixed with it ; while in the tint measured 
of Antwerp blue there is about 23 per cent. of white 
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light mixed with the true color of that pigmem. You 
will notice that, in all cases, a certain amount of white 
light is reflected from the pigments, and therefore not 
one is really a pure color. 

Now I want toshow you another method, and one 
which has never been exhibited before, by which we 


“can obtain the intensity of colors in a very simple way. 


I use, for convenience sake, a rather short-foeused lens 

in the camera, as [ want to form rather a bigger patch 

of white light. Behind those black disks of the mo- | 
tor is a disk of white card, and I am going to measure 
the intensity of spectrum color reflected from a colored 
disk by a novel method. I can put any colored disk I 
like in front of the sectors, and in contact with them. 
I rotate the sectors in the colored patch, and | can alter 
the amount of white on the larger disk until I get it to 
match the luminosity of the color inthe center. Knowing 
how much black has to be mixed with white, in order 
to bring the tint reflected from the color in the center, 
and the same value as that reflected from the rotating | 
black and white, I can readily determine the intensity 

of the light reflected. (Several colors were measured | 
in succession, in the manner described.) | 

Next on my programme is the method of producing 

on the sereen the exact color of any pigment. The re- 

searches of Dr. Russell and myself on various pigments 

which have faded in light would be of little value, un- 

less in, say, a thousand years’ time those colors could 

be reproduced with the same accuracy with which they 

were measured, We havea means by which we can, | 
without having the pigment itself, absolutely re »ro- | 
duce that color from a card such as this. I will show! 
you on the screen how it is done. 


© Prussian Blue 


If we mark off the seale of the spectrum along the 
radius oi a circle, and draw circles at the various points 
of the scale with the same center, from the same cen- 


or elsewhere, for the benefit of those who come after 
us. (The colors of various pigments of blue sky, gold, 
and gaslight were reproduced on the screen.) 
Whenever you measure any color in sunlight, zas- 
light, starlight—whatever light it is—by cutting out 
templates like these, and in your laboratory carefully 
making the necessary adjustments, you can always re- 
produce on the screen any color you may have meas- 
ured, and if you use the light in which the color has 
to be viewed to form the spectrum, you will get on the 
screen the color as it would be seen in that light. 
(To be continued.) 


AMPHITRITE—AN OPTICAL ILLUSION. 


For a few months past, there has been exhibited at 
some of the public establishments of Paris a variant 


Robin's specters that offers a most remarkable 


optical illusion, on the subject of which some of our 
readers have asked an explanation. 

This experiment. which is presented under the name 
of ** Amphitrite,” is as follows. When the representa- 


|tion is about to begin, the curtain of a small stage 


rises. There is observed, cut in a screen, a circular 
aperture, over which is stretched transparent muslin. 
About six feet behind the latter there is a scene repre- 
senting the sky, with clouds; below, in the foreground, 
there is a canvas representing the sea. 
**Amphitrite, come forth!” exclaims the person in 
charge of the show. All at once,a woman in the cos- 


|tume of an opera nymph rises from the sea without 


anything being visible to support her in space, in which 
she turns round and round, gracefully moving her legs 
and arms, now in one direction, and then in another. 
When the exhibition is at an end, she straightens out in 


if, during this time, the table, movable around an axis, 
A, is revolved, her image will turn in all directions. Fin- 
ally, to cause Amphitrite to appear or disappear, it will 
suffice to slide the table upon rails, thus bringing it in 
front of or behind the glass. Amphitrite should be 
placed upon an absolutely black background. Her cos- 
tume should be of a light color with metallic spangles, 
and she should be illuminated by a powerful electric 
light. 

The muslin stretched in front of the screen is designed 
to arrest the spit balls that jesters might throw against 
the glass, and which, sticking thereto, might explain a 


the position of a swimmer about to make a dive, and 
plunges behind the curtain representing the ocean. 


part of the mystery. There are assuredly other ar- 
rangements for carrying out the experiment. We have 


By ALBERT WILLIAMS, Jr. 

THE other day a so-called mind-reading trick was 
shown me. It turns out to be an old one; but it was a 
novelty to me, and may also be new to others. It was 
this : 

You are asked to think of any number, from one to 
ten inclusive, and the ‘* mind reader” writes down at 
once the number thought of, or names it. When the 
trick is successfully performed—as it is generally report- 

te be—its effect is somewhat startling. But the 
whole secret of it consists in invariably giving the figure 
7 as the correct number. It is said that this will be the 
one thought of in a large proportion of trials. If this 
is true, the explanation would simply be that almost 
every one will try to select what he considers an un- 
likely number—and that number often happens to be 
7, so that most persons, in attempting to pick outa 
safe figure, arrive at the same result. This is probably 
more apt to occur when a little time is taken for con- 
sideration. 

The gentleman who showed me the trick said that he 
had tried it in a great number of instances, and that it 
nearly always ‘‘ worked.” It also appears, from a news- 
paper account, that in trials of large numbers, such as 
lodgers at hotels, very remarkable results were obtained. 
It then occurred to me that a little quantitative experi- 
menting might be worth attempting. So I tried it 
upon a number of persons, unacquainted with the 
trick, in each case noting the time occupied in selecting 
the number, by mentally counting seconds. But as 
only five 7’s were given out of twenty-nine trials, the 
experiment did not bear out this theory, and the statis- 
ties would hardly be interesting. It might, however, 
amuse readers to test the matter with such of their ac- 


The experiment that we have just described may be | quaintances as have not yet heard of it. 


performed as follows. Amphitrite is an image—a spec- 
ter analogous to those of Robin. 
transparent glass, M M (Fig. 2), is inclined 45° with re- 


| 
If we imagine that a| 


The number 7, though socommon among the Semitic 
races, isa rare one with Aryans. We have for favorite 
numbers 5’s, 10's, and strangely enough, 


1 


Fie. 2.—EXPLANATORY DIAGRAM. 


spect to the stage, a person clad in light clothing, 
lying horizontally upon a black background beneath 
the stage, and well illuminated, will exhibit an upright 
image behind the glass. 

This image will form in front of the back canvas, T 'T’, 
which will be perceived by transparency. If Amphi- 
trite islying upon a table, P P’, she will be able to go 
through her evolutions and bend herself ina circle ; and 


As to 3’s, one of our race numbers, the frequent re- 
currence is easily to be observed in the division of essays, 
lectures, sermons, ete. This may perhaps be ascribed 
to the classification of ideas into (1) positive extreme, 
(2) intermediate, (8) negative extreme. But, whatever 


the reason or explanation, there is no doubt about the 
fact. Asan example, before me is an old copy of the 
ing 
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see Whether any alteration has taken place in those | no other pretension than to offer an explanation that 
articular pigments we have used, and which we pro-| will at least permit of giving a representation which is 
; ose to leave, either at the South Kensington Museum | analogous if not identical.—La Nature. 
| 
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hilosophical essay. The writer has logically divided 
his subject matter into (1) introduction and proposition, 
(2) discussion, and (3) peroration and application, in 
accordance with the rhetorical formula. His argu- 
ments, objections, and illustrations all go by threes. 
The major captions are numbered, so that the three- 
fold division is plainly shown down to a certain point ; 
and in the minor topics the points may be analyzed or 

uped into threes, even when at first glance there 
might here and there appear to be twos and fours or 
more. It is all a head-body-and-tail arrangement, 
showing that the habit of unconsciously thinking in 
threes was second nature. And this will be found to 
be true with a large proportion of situilar productions. 

We are apt also to think in 10’s and 5’s—a result of the 
decima! system. Next to the 5’s—with the exception 
of the peculiar use of the 3’s just referred to—come the 
even numbers in point of popularity. This léaves 1, 7, 
and 9 as the infrequent numbers ; and some of the ex- 
periments above referred to indicate that people gen- 
erally consider 7 to be the most unlikely number. 

If you should ask several persons to guess at the num- 
ber of soldiers in a passing company, the actual num- 
ber being, say, 81, you will find that the majority of 
guesses will be 75. Why 75, and not 70, 80, or 85? 
cause 7 is three-quarters of 100—which means 
that our decimal system isin mind, but is coup ed with 
the attempt to subdivide the hundreds into equal 
quarters, halves, ete. If we used the duodecimal nota- 
tion, the guesses would be 72, 84, ete. And similarly 
for the dual or any other conceivable system of nota- 

jon. 

‘ Among the statistical curiosities developed in the 
tenth census, that of 1880, is one pointed out to me by 
Mr. Henry Garnett. Itis in the tables of age. Many, 
especially of course the more ignorant, do not know 
their own age; and a part ot the returns were given, 
not by those tabulated, but by the relatives, acquaint- 
ances, fellow-lodgers, etc. Thus there are a great many 
sheer guesses, and these will be pee me on common 
or favorite numbers. Let us look at the records for one 
or two States. 

Take for instance Alabama, which may be selected 
asan extreme illustration, on account of the large negro 
population in proportion tothe total inhabitants. Very 
many of the negroes were evidently in doubt as to their 
own age, and were obliged to guess. Using only the 
reported ages from 28 to 42 inclusive, they run as fol- 
lows : 


AGES FROM 28 TO 42, IN ALABAMA, ACCORDING TO 
THE TENTH CENSUS. 


Reported as 28 years of age.....-....+++. 19,229 
35 = 22,373 


From this it would appear that while there were 
19,229 persons in the State 28 years old, and only 11,276 
who were 29, there were no less than 30,997 who were 
30. And against these 30,997 of 30 years, there were 
only 8,445 who were 3l—a manifest impossibility, but 
an interesting statement, as showing how 30 was pre- 
ferred to29and 31. For 32 (being an even number, and 
therefore a favorite) there were a few more reported ; 
for 33 (an odd number), 10,649 ; for 34 (an even number, 
but drawn from by the more popular 35), 10,009; and 
for 35 (here the half-decimal shows itself), 22,373. And 
so on up. There were 7,323 of 39; 23,237 of 40; and 
only 4,600 of 41. The accompanying graphic chart will 
= naps render this clearer than merely stating the 

gures. 

By way of comparison, let us examine the returns 
from Michigan, a State where public education is car- 
ried to a highly creditable extent. As might be expect- 
ed, the figures do not show quite so marked a variation 
from year to year of the same series, but the irregulari- 
ties are of the same kind, though different in degree. 


AGES FROM 28 TO 42, IN MICHIGAN, ACCORDING TO 
THE TENTH CENSUS. 


Reported as 28 years of age...... cdavnaeh 30,021 
3 21,946 


40 = .. 26.058 


Here are the reports for the whole United States, in 
1880, for the same ages, which will show the same pecu- 
liarities, on a still different seale. 


AGES FROM 28 TO 42, IN THE WHOLE UNITED STATES, 
ACCORDING TO THE TENTH CENSUS. 


Reported as 28 years of age..........- 850,083 
621,852 
92,530 
« were 654,874 
41 


Should the statisticians who compute mortality 
tables for the life insurance companies rely upon the 
foregoing exhibits and not make proper allowance for 
these irregularities, their tables of probabilities would 
be in asadly confused state. But with adiscriminating 
use, as, for example, grouping the years by blocks of 
five each, the census returns for age may be made ser- 
viceable. Still what they certainly show is that man 
of the items which go to make up the totals are esti- 
mates, the errors of which partly balance each other, 
but are at least easily discoverable ; and that the esti- 
mates are founded on favorite numbers. 

If anything were wanting to illustrate te my mind 
what has been said of the influence the mystic number 
8 has in composition, this hasty paper would serve as 
an example and warning. Running it over, as I have 
done just now, 1 see that there are three principal 
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topics—the “ 7 trick,” the rhetorical division by 3’s, and 
the census age statistics. Under the third, there are 
also three examples—the statistics of Alabama, Michi- 
gan, and the United States. And this was certainly 
unpremeditated. 

Washington, February 7, 1889. 


THE AURORA BOREALIS. 


OuR knowledge of the phenomena of terrestrial—and 
still more of cosinical—electro-iwagnetics is 
meager in the extreme. Terrestrial magnetism, eart 
currents, atmospheric electricity, and the aurora bore- 
alis all present a wide field for speculation and research. 
That electrical forces also play an important anne in 
the solar economy is indisputable; but the physical 


conditions are so utterly unlike anything of which we 
can obtain an experimental knowledge, the amount of 
energy involved is so tremendous, and the whole scale 


of operation so gigantic, that it is scarcely to be expect- 
ed that the electrical condition of the solar regions can 


ever become intelligible to our comprehension. One 
thing at least is certain, namely, that the electro-mag- 
netic condition of the earth is very perceptibly in- 
fluenced by that of the sun. Not only are the so-called 
= storms frequently, if not always, associated 
with visible changes in the solar photosphere, but the 
various inequalities of the earth’s magnetism are also 
known to be due more or less directly to the sun’s in- 
fluence ;* the secular variation is the only one whose 
connection with astronomical data still remains to be 
shown. The changes, however, which take place in 
the magnetic condition of the earth, important as they 
are, not only in their scientific aspect, but also as they 
affect the seaman and the telegraphist, do not appeal 
very powerfully to the popular imagination. 

There is, however, one phenomenon, hitherto placed 
in the same category, which is capable of commanding 
universal attention. The aurora, even when seen from 
these latitudes, has a weird and strange appearance, 
but as displayed in the Arctic regions it presents one of 
the grandest spectacles which the eye of man can wit- 
ness. Dr. Sophus Tromholt, of Bergen, who recently 
spent a winter among the Laps at Kontokaino, de- 
_—— of ever being able to convey an adequate idea of 
the grandeur of the sight. Hespeaks of waves of light 
rolling from time to, time over the entire sky into the 
furthest corner of the heavens. Then would be formed 
the wonderful corona, of which all Arctic voyagers 
speak with so much enthusiasm, the “streamers” 
traveling upward, sometimes in an arch like a rainbow, 
sometimes from all parts of the horizon, and meeting in 
the zenith. From one side of the sky to another a 
drapery, ‘‘ woven of light and color,” is wafted. Now 
here, now there—first one,then two, then several bands 
one above another, never at rest, and never the same 
form; hither and thither the folds sway with a soft, 
fascinating motion, as from one end to the other waves 
of light chase each other, overtaking, crossing, and 
meeting ; while the low intense border is described by 
Dr. Tromholt as displaying the liveliest colors of red 
and green, the upper one fading into the dark back- 
ground. 

No thoroughly adequate theory of this magnificent 
and mysterious phenomenon has yet been worked out. 
Most electricians and physicists have not got beyond 
the general idea that ‘‘electrical discharges in the higher 
regions of the atmosphere” are the , proximate cause, 
and the facile analogy of the Geissler tube has perhaps 
tended to check a more exhaustive research. Seaal- 
lin’s theory is one of the most circumstantial, and has 
been very generaily accepted. He supposed the differ- 
ence of electric potential between the cold air of the 
— regions and the warmer and moister air coming 

rom the tropics to give rise to electrical discharges 
which take visible shape in the aurora; but this ex- 
planation obviously leaves a good deal unexplained, 
and in particular it assumes a much more intimate 
connection between auroral display and atmospheric 
electricity than has ever been shown to exist. More- 
over, as We shall presently show, it altogether fails to 
stand the crucial test of spectrum analysis. Recently, 
however, the subject has been attacked from a new 
standpoint by Mr. Norman ay and in a paper of 
great importance, read before the Royal Society on 
January 10, he makes a suggestion which merits, as it 
will undoubtedly receive, the fullest consideration. 
Those of our readers who follow the general progress 
of physical science will not fail to be aware that in the 
Bakerian lecture for 1887-78, delivered by Mr. Norman 
Lockyer, he developed a very reruarkable speculation, 
supported by elaborate and painstaking research, 
which tended toward a very considerable modification 
of the Laplacian theory of the evolution of the cosmos. 
This is not the place to attempt even the briefest sum- 
mary of this brilliant’ speculation, but it may be said 
that it seeks to supplement the nebular hypothesis by 
attaching much greater importance than hitherto to 
meteorites. Planetary nebular and variable stars, as 
well as certain other astronomical phenomena which 
we cannot stay to mention, are referred to the collision 
and intersection of meteor swarms. 

The connection of comets with meteors is already 
fully established, and it may be said that the general 
tendency of late years has been toward an increasing 
recognition of the importance of meteorites in the 
economy of nature. It has been calculated by Prof. 
Newton that not less than twenty millions of meteors, 
each large enough to be visible as a ‘* shooting star,” 
enter our atmosphere daily; and in addition there 
must be a vast amount of *‘ cosmic dust ” too fine to be 
apparent to the naked eye. 

Now it has long been known that the spectrum of 
the aurora differs very considerably from the spectrum 
given by an electric discharge in air under any attain- 
able conditions of temperature and pressure. The 
aurora spectrum is, moreover, characterized by a 
bright line which had not hitherto been identified with 
any known elewent. The question was involved in ad- 
ditional obscurity owing to the fact that the recorded 
observations differed considerably among themselves, 
eepecially in regard to the exact wave length of this 
particular line. As long ago as 1833, however, a sug- 
gestion was thrown out by Olmsted to the effect that 
some connection might exist between the aurora and 
shooting stars, and an examination of the recorded dis- 
plays of eitner phenomenon since the beginning of the 
century exhibit a sufficient number of coincidences to 
lend some color to the suggestion. This may be taken 
to represent the general state of knowledge on the sub- 
ject when it was taken in hand by Mr. Norman Lock- 
yer. In the paper which he has just read before the 
Royal Society, after discussing at considerable length 
the record of earlier observers, he is able not only to 
offer suggestions tending to clear up discrepancies, but 
also to bring new wsiltens of the most important 
character in favor of the hypothesis that the light of 
the aurora is not of gaseous origin, but is due to elec- 
tric discharges taking place amid meteoric dust in 
the higher regions of the atmosphere. Every one 
knows, however, that iron forms one of the most 
abundant constituents of meteorites, and it will there- 
fore seem strange that there should have been any 
difficulty upon the above supposition in identifying 
the spectrum. But as a matter of fact the aurora 
spectrum does not, as a rule, contain the lines of iron. 

r. Lockyer’s explanation is sufficiently simple. The 
aurora spectrum is produced at such a low temperature 


* See a by Mr. J. A. Brown, F.R.S., Proc. Roy. Soc., xxiv., 
1875-76, J, 231; also Prof, W. G. Adama, Brit, Association Report, 1881, 
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that only the more volatile substances are able to re- 
veal their presence. The characteristic bright line he | 
has identified as the remnant of the brightest fluting | 
due to manganese. Now, when iron is raised to incan- 
descence, this manganese line is invariably the first 
line to appear in the spectrum, and this is the case 
even with the purest electrolytic iron prepared by 
Prof. Roberts-Austen. In the spectra of the meteorites 
at low temperatures, not only manganese, but also lead, 
thallium, earbon, and magnesium are rendered appar- 
ent before the iron lines begin to show themselves. 
Finally Mr. Lockyer institutes a comparison between 
the spectrum of the aurora and a compound spectrum 
built up of lines belonging to the above mentioned 
elements at low temperatures, and in this way he ob- 
tains a series of coincidences which can scarcely be ac- 
eidental. 

Mr. Lockyer is, however, content to remark that 
“the object of his paper is mainly to direct further in- 
quiries,” and it still remains to be shown how far this 
theory can account both for the periodicity and geo- 
graphical distribution of the aurora, and its apparent 
connection with solar phenomena.—The Electrician. 


[From tur Boston Herap.] 
GYMNASTIC EXERCISES AND APPARATUS. 


O¥ all the paraphernalia now in use in the leading 
gymnasiums of this country, and especially in these 
parts, the simplest and yet most important adjunet to 
floor work is the common wooden dumb-bell, weighing 
from three-quarters to one and one-half pounds. With 
a dumb-bell in each hand, one can be put through a 
variety of movements which will have the effect of 
building up or toning down every muscle or vital por- 
tion of the body, provided, however, the person so ex- 
ercising is in what is termed normal condition. These 
movements, when directed by a competent instructor, 
are perfectly natural, and may be executed almost as 
well without dumb-bells as with them, but dumb-bells 
are used to give the movements a more decided action. 
There is not a first-class gymnasium inthe East, and | 
by first-class is meant gymnasiums like that at I 
vard University, the Boston Young Men’s Christian As- 


accomplishes like results is indispensable, but each is 


rather an accessory. ‘Four bare walls and a floor, 
with a well posted instructor, is all that is really re- 
quired for a gymnasium,” says this instructor. 
Complicated apparatus is, of course, good, and tends 
to make a gymnasium more popular, relieves the 
monotony of some simple piece of apparatus, affords 
amusement and very readily confines action almost dis- 
tinetly to the part’of the body requiring it, but it is a 
luxury. Pulley weights and chest weights were origin- 
ally intended as chest developers or correctors of round 
shoulders, according to their manner of use. Although 
one can get more general development out of them than | 
out of any other apparatus in the gymnasium, he can- 
not always and absolutely localize action with them. | 
After a man enters a gymnasium, and has been ex- 


| 


Developing Loins and Side and Loin Bad Form on | 
Lumbar Region— Developer, the Parallel 
Aid to Digestion, Bars. 


amined, he is ordered some special class of work which 
will restore the symmetry of his body. This special 
work ean be taken on special apparatus better than by 
natural exercise with or without dumb-bells; hence | 
the cause of the pulley weights, and so many kinds of 
special apparatus in first-class gymnasiums. There are | 
several kinds of pulley weights now in use in gymna- 
siums, but all of them are built on the same principle. | 
The name pulley weights implies just what they are, for | 
no matter which kind of mechanism is used in their} 
construction, they are simply weights attached to lines | 


the ordiaary pulleys. Giant pulleys, or the highest of 
pulley weights, are generally made especially for build- 
ing up the mouseles of the back, chest, and by stretch or 
elongating movements enlarge the interior of the chest. 
If a man is found to have a full front chest and lacks 
development or symmetry in the side chest when he 
enters a gymnasium, the prescription given him for his 
ailment is the frequent use of the giant pulley. To oper- 
ate it for the purpose of building up the side walls of the 
chest, a person must stand with back against the pulley 
and the left heel up against it; take the handle or 
handles of the pulley in the righthand, if the side 
of his chest needs development, draw the handles 
straight down by side, step forward with the right foot 
as far as he can reach, then reach out with his hand, 
holding it as low to the floor as possible, inflate the 
lungs fully and allow the arm and hand, holding them 
stiff, to be brought slowly up by the fall of the weights 
in the pulley box to the floor. Ifthe left side of the 
front chest needs similar development, a similar appli- 
cation, holding the hands of the pulley weight in the 
left hand and stepping forward with the left foot, will 
correct the deformity in a short time. 

Another kind of a giant pulley, or intercostal ma- 
chines, as some instructors call them, is so arranged 
that the handles on the lines of the pulleys are over 
the operator’s head. They are used for about the 


|same purpose as the giant pulleys set against the wall, 


but affect the side walls and back to a stronger extent. 


|The person operating them stands directly under the 


handles and draws the handles down in front of him 
while holding both hands close together. He then 
spreads his hands diagonally with his sides as far apart 
as possible, and allows the weights in the pulley box to 
draw his arms up slowly over his head while standing 
erect. This is what instructors mean when they say a 
person is increasing the lateral diameter of his or her 
chest. In brief, a gymnasium instructor will say, if 
asked what the variety of pulleys under his direction 
are used for, that high pulleys are used mostly to cor- 
rect high round shoulders; that low pulleys are used 
mostly to correct low round shoulders ; that side pul- 
leys are used mostly to correct individual high or low 
shoulders ; and giant pulleys are used to correct spinal 
curvature, as well as to build up the walls of the chest. 


sociation, or the Boston Athletic Club, that does not | run over wheels or through pulley blocks at a height) Exercise and development with dumb-bells, wands, 
provide for its members, as 4 most important feature, | from the floor to suit the convenience of the operator. | pulley weights, and other pieces of light and simple 
a daily, semi-weekly, or weekly dumb-bell drill or class | In gymnasiums the common pulley or chest weights are | anparatus now in use in the gymnasium will, in a short 


exercise with the dumb-bells. Such exercises are grand, | 
good developers if well arranged. They should ad 
safe, short, easy, beneficial, and pleasing, and are gen- 
erally conducted on a purely scientifie and intelligent 
basis. If one does the bidding of his teacher in at-| 
tempting a dumb-bell drill, or general exercise for all | 


parts of the body with the dumb-bells, he begins by | other end of the line ascend, to fall again to the floor 


Sk 
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The Bar Bell—Chest 
Expander, 


Anterior Muscular 


The Traveling 
Developer, 


Rings, 


first exercising the extremities, thereby increasing the 
circulation. The first movement given is generally ¢ 
movement of the hands, then of the wrists, then of the 
arms, the head, and the feet. By these movements, as 
the circulation increases, a necessity is developed for 
an increased supply of oxygen. The oxygen hunger 
thus created is satisfied only by breathing exercises, 
which invigorate the lungs. Afterthe extremities are 
exercised, the action follows to the great muscles of the | 
body, emphasizing on the group of muscles of the back 
which tend to hold the figure erect, thereby increasing 
the capacity of the chest, making easy the perform- 
ance of breathing, invigorating the circulation of the 
digestive organs and other vital functions of the body. | 
In such a drill, with but very light weights in the 
hands to guide one through it, an equitable distribu- | 
tion of action is made to all parts of the body, and no 
sudden or violent demands are made on the heart or 
lungs. The respiratory and digestive organs are aimed 
at, rather than excessive muscular strength, and yet 
such a drill builds a person up in a muscular sense 
quite rapidly. Though there are innumerable varieties 
of special apparatus for gymnasium purposes, it is a 
well known fact that every movement that can be 
made on any special or complicated apparatus may be 
duplicated, with, of course, less expression, in a dumb- 
bell or natural exercise. Next to the wooden dumb- 
bell, the wooden wand or bar bell is the most useful of 
simple apparatus in a gymnasium. The wand, or bar 
bell, is made like a dumb-bell, with the difference that 
the handle between the balls or bells at the ends is 
from four feet to five feet long and about one inch 
in diameter. Bar bells weigh, as a rule, from one to 
two pounds each, and are used in gymnasiums by 
youths or persons who need a light form of exercise. 
The same object is aimed at and obtained in the use 
of the bar bell as in the use of the dumb-bell, viz., a 
general building up of the entire muscular, respiratory 
amd digestive system, the strengthening more especial- 
ly of the erector muscles, and the making of the chest 
flexible. Proper exercise with wands is specially valu- 
able to men who are obliged to do heavy work. At} 
Harvard and in the Boston Athletic Club gymnasiums 
the wands are made without the balls on the ends, and 
weigh about one pound. Some of them, which are | 
made of steel and nickeled, weigh at least ten pounds. 
The several movements for which they are used ac- 
complish the same purpose as results from similar | 
movements on fixed apparatus in the gymnasium, or as! 
is accomplished by the use of dumb-bells. Of all the} 
regular fixed apparatus in a gymnasium, no one well | 
posted will doubt the statement that pulley and chest | 
weights are the most important, for the reason that | 
such weights are available for a greater number of 
purposes than any other kind of gymnasium appliance. 
And yet a well known Boston gymnasium instructor 
says that neither that apparatus nor any other which 


his arm stiff, and at the same time drawing the pulley 


|ing erect and holding the pulley lines in his hands, he 
| develops the arm biceps; when he turns around, back 


|in these movements, bring his shoulders forward and 


| tion, he crosses his arms and draws the lines in front of 


|and so on till he has gone through movements almost 


generally placed against the walls, with the pulley} 
wheel at about the height of a person’s shoulder. The 
ian operating them stands a few feet away, with the | 
handle ends of the line in hand, and with more or less | 
effort he pulls the line which runs over the wheel, or} 
wheels, just in front of him, and the weights on the 


when the line or lines are relaxed. If the operator 
takes an erect position facing the common pulley 
weights, standing a few feet away from them, keeping 


lines straight over his head, the muscles of his back are 
developed. 

If he draws the pulley lines down by his side, the 
muscles back of and below his shoulder blades are de- 
veloped ; if he stoops and draws the pulley lines down- 
ward, touching his toes without bending his knees, 
thus giving a stretch action, he develops the posterior 
part of the body ; if he bends his arms up, while stand- 


to the weights, and pulls the lines straight down by his 
side, he develops the muscles of the entire front chest. 
In that same position, if he draws the lines, bringing 
his arms to a position horizontal with his shoulders, he 
develops the upper front chest, and will, if he persists 


stoop. If with his back tothe weights he draws the 
lines over his head, still holding his arms stiff, the) 
muscles in the region of the abdomen will be developed | 
most. Facing side to the weights and drawing the lines 
over his shoulders, he develops most the muscles of his 
shoulders ; facing side to, and drawing the line behind 
his back, he develops the muscles of the back and 
shoulders ; if, while standing in the same position, he 
draws the lines in front of him, he develops the mus- 
cles of the chest and biceps ; if, while in the same posi- 


him, he develops the muscles of the upper front chest ; 


innumerable, affecting not only every part of the body, 
but every muscle in every part is also reached. What 
tends to develop the muscles of the back gives a man | 
an erect posture, while that which tends to develop the | 
muscles of the front part of the body helps to give the | 
body a forward stooping posture. Exercise with the | 
pulley weights, facing toward them, develops the | 
muscles of the back part of the body, and exercise back 


Developing Muscles 
of Front Upper 
Chest, 


Developing Muscles 
that hold the 
Shoulders Back. 


Posterior Develop- 
ment—-to make 
one Erect. 


to the pulley weights tends to develop the front por- | 
tion of the body, and not vice versa, as is the general | 
impression among novices. Adjustable chest weights 
are made and used for the same purpose as the com- 
mon chest weights. They are so made that they can be 
adjusted to any height desired by the operator, and 
can be used by a tall or a short person when adjusted. 

The double action chest weights can be so arranged 
by attaching more pulleys to them that they will 
serve the purpose as a special developer for almost any 
portion of the body. The high pulleys, low pulleys, and 
side pulleys develop more strongly the same muscles by 
the same actions as are developed on the ordinary 
pulleys. They are made in the same way, the only dif- 
ference being that they are so arranged by the uge of 
wheels as to pull from a higher or lower positio: chan 


time, enable a person to take some more violent recrea- 
tive sport or developer to relieve the monotony of sim- 
ple exercises. When a member of a gymnasium feels 
that his arms and the muscular walls of the chest are 
strong enough to stand heavier work than that obtain- 
ed by the use of pulley weights, dumb-bells, and 
wands, his attention is almost invariably attracted by 


The Horizontal Bar. 


High Bars—Develop- 
ing Chest Capacity 
and Flexibility. 


Giant Pulley Exercise 
for Elevating Right 
Side of Chest. 


what is known as the traveling rings, because these 
rings afford a novelty in athletic exercise that is readily 
discernible toa novice or occasional gymnasium visitor. 
The traveling rings, as all students of gymnasiums soon 
learn, are iron rings about eight inches in diameter, 
covered with rubber and suspended from the ceiling to 
within about eight feet of the floor by means of two 
ropes which prevent swaying from side to side. They 
are strung along about 10 feet apart, in a straight line, 
and a man who exercises on them can travel from one 
to the other by getting the momentum on the first one 
while holding himself suspended with one hand, and 
starting from an inclined plane and swinging to the 
second one, which he catches with the other hand ; 
and so on ‘‘all along the line.” This exercise isa heavy 
one, and develops the muscles of the arms, back, and 
sides. It is valuable in lateral curvatures, as one arm or 
hand at a time is obliged to support the weight of the en- 
tire body while swinging in the air, and the supports for 
that arm in the body are developed to enable the arm 
to perform its functions. In a measure the muscles 
about the abdomen are also developed by exercise on 
the traveling rings, for the reevon that a man while on 
the rings cannot get momentum enough on the ropes 
which holds the rings to travel from one to the other 
without first moving that portion of his body about 
the waist and keeping a slight strain on his abdomen 
and back. The traveling rings are undoubtedly the 
most inviting changes from light to heavy exercise for 
the arms and side walls of the chest that the gymna- 
siums of the present day afford ; yet there are numer- 
ous other pieces of apparatus that serve the same pur- 
pose as well, though they are only inviting because 
they relieve the monotony of practice with light ap- 
paratus. The flying rings, made like the traveling 
ring, which are hung from the ceiling in a like man- 
ner, but in pairs, and about two feet apart, side by side, 
serve the same purpose as the traveling rings, and 
afford much trick amusement. Exercise on them 
develops the same parts of the muscular system as 
traveling rings, and is not so heavy, as both arms bear 
the weight of one’s body while he is exercising on them. 
An expert will find them more available for developing 
a multiplicity ef parts than the traveling rings, for 
the reason that on them exercise can be taken that will 
not only develop the chest. arms, and back, but the 
legs as well. Only the strongest and best posted mem- 
bers of the gymnasium should look for development on 
the flying rings, for though they are not dangerous, 
there are, nevertheless, many kinds of apparatus in @ 
gymnasium that serve the same purpose, and cap be 
used with more security. 

One thing very essential that exercise on the flying 
rings develops is self-control and daring. Somersaults 
on them are very easily taken, and those who know 
say that they not only strengthen the muscles of the 
arms, abdomen, and back, but also tend to overcome 
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fright, to which timid people are subject. Gymnasts 
begin before they see a trapeze to develop the muscles 
and gain self-contre: on the flying rings. Before de- 
velopment or trick gymnastics on the flying rings, 
traveling rings, or trapeze is attempted, the horizontal 
bar should not be overlooked, as it is really a long step 
from the pulley weights to the traveling rings, after 
which another long step takes one to the flying rings, 
and still another to that most difficult piece of appara- 
tus, the trapeze, which has been eliminated from many 
first-class athletic establishments because of the dangers 
and difficulties that one must encounter to master it. 
The parallel and horizontal bars are old and well known 
jeces of gymnasium paraphernalia. They were in use 
ong before any one thought of light work, such as the 
use of light dumb-bells or wands. The horizontal bar 
is a single stick about 6 feet long, 144 inches in dia- 
meter, and horizontally resting on the top of two paral- 
lel bars about 7 feet high, which are securely fastened 
to the floor or ground. A few of these new style hori- 
zontal bars are securely fastened in the air from the 
ceiling, and they are found more desirable than the 
bars set in the old style. Exercise on them tends to 
overdevelop the whole muscular system in the upper 
rtion of the body, including the arms, shoulders, 
peek, chest, and abdomen. The variety of movements 
that can be executed on high, parallel, and horizontal 
bars is wonderful, and, like all other athletic move- 
ments, each has its particular value for the develop- 
ment of certain portions of the muscular system, as 
well as of the digestive and respiratory organs. 
On the fair fields of China, some 8000 years B. C., it 
is said that scientific athletics and physical culture 


The Medicine Ball—** Putting the Shot.” 


were first taught. From China the people of India got 
their idea of athletic culture which they practiced more 
than 1,000 years later, or about 1600B.C. From India 
the principles of the science of athletics reached the 
Egyptians, and from the Egyptians it went to the 
Greeks. The Romans are said to have learned from 
the Greeks the benefits of athletic exercises and physi- 
cal development, and the principles flourished in Rome 
for awhile, only to decay with the nation. The Egyp- 
tians had exercise for their soldiery, while the Greeks 
encouraged it among all classes. The term athlete was 
applied in Greece only to those who competed in public 
athletic exhibitions for prizes. It was not applied to 
those who exercised without the incentive of a prize, 
and the prizes offered at the Greek national games were 
of no intrinsic value compared with the honor received 
by the victors in having done well. The training of 
the Greek athletes consisted, besides the ordinary 
gymnastic exercise of the palestra, in carrying heavy 
loads, lifting weights, bending iron rods, striking at a 
suspended leather sack filled with sand or flour, and 
exercise also approaching more modern ideas, such as 
running, leaping, throwing, wrestling, and boxing, and 
boxing and wrestling combined. Historians say if the 
victor at the Olympic games was an Athenian he re- 
ceived, according to the law of Solon, 500 drachinz and 


free rations for life; in the Prytaneum, if a Spartan, 
he had the post of honor in battle. Though the 
Romans were fond of exhibitions of physical skill and 
strength, their advanced system and the athletes them- | 
selves came from the Greeks. 
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Upright Parallels— 
Anterior Muscu- 
lar Exercise. 


The gymnasiums of the ancients are revolutionized 
in the gymnasiums of to-day, though the first great re- 
Volution in them did not occur till the end of the.18th 
century. Under the influence of Pestalozzi, a famous 
Swiss educator, gymnasiums were established in Switz- 
erland, Germany, and Denmark, and they acquired a 
place in all publie systems of education. From that 
time till to-day the gymnasiums have been a regular 
part of scholastic and medical training, and have been 
cultivated in all parts of the world. It is only of late 
years that the greatest of all revolutions has taken 
place in the methods of conducting gymnasiums, and a 
safe system has been devised, which has the indorse- 
ment of all intelligent and educated people. Gymnas- 
ties have become a science, and the modern gymnasium 
‘sin truth a hall of health. Bodily labor is beneficial 
to health, and exercise is a most effective pnysic. In 
the gymasiums of the present day the simplest of ap- 
paratus and that affording light work is considered by 


= well informed directors to be the best corrective of 
Physical deformities, by the building up of frail bodies 


and general development of the entire muscular, re- 
spiratory, and other systems of the body. Natural and 
easy exercise of all parts is much preferable to heavy 
and unnatural movements. The gymnasium of early 
modern years was the home of the great specialty 
athletic performer. The heavier the exercise he took 
on the biggest and heaviest of paraphernalia, the 
stronger, greater, and more agile man he believed him- 
self to be getting. That very erroneous idea has been 
entirely dispelled from the minds of the constant or oc- 
casional attendant at the more modern gymnasiums, 
and light exercise that is safer, easier, more natural, 
and more recreative has taken the place of heavy work. 
We have before shown how simple gymnasium ap- 
paratus built up frail bodies. The common wooden 
dumb-bell was characterized, and rightly so, as the 
simplest and probably most important adjunct to floor 
work in the gymnasium, yet there is an adjunct to the 
gymnasium which is just as simple; in fact, so com- 
monplace that its use and benefits, when used, are ver 
often overlooked. Itis a common leather-covered ball, 
about twice the size of an ordinary foot ball. It is 
filled inside with hair and twine to make it weigh close 
to twelve pounds, and yet the weight in it is so evenly 
distributed, and the ball is so large, that it does not 
feel, when handled, as if it weighed over half that 
many pounds. One of the first questions a visitor to 
the Boston Athletic Association gymnasium will ask, 
when he sees this spherical object lying around the 
floor, is: ‘‘ For what purpose is it used, and what is it 
named?” It is ealled a ‘“*medicine ball,” and it got 
that title from Prof. Roberts, now of Springfield, whose 
fame is widespread, and whose bright and peculiar dic- 
tionary of terms for his prescription department in 
er culture is taught in every first-class conducted 
ir. M. C. A. gymnasium in America. Prof. Roberts 
called it a ‘‘ medicine ball” because playful exercise 
with it invigorates the body, promotes digestion, and 
restores and preserves one’s health. It is not intended 
to develop or correct any particular part of the muscu- 
lar system. It is for general exercise and development, 
taken and acquired when practicing with it in the 
most natural manner. As the ball rests on the floor it 
is the most natural of all things for a man to come 
along and kick it or lift it on his toe, and then throw it 
up in the air, thus developing the muscles of the leg 
and abdomen. Before it returns to the floor he may 
eateh it in his arms, thus developing muscles in the 
upper portion of his body. Raising it above his 
shoulder and throwing it across the room from his 
right or left shoulder develops the muscles of the 
back, and jumping with the ball raised, in order to 
throw it farther away, the muscles in the legs are natu- 
rally exercised and developed. Stooping to pick the 
ball up and throwing it over one’s head exercises the 
muscles of the small of the back, raises the chest, 
tends to increase the capacity of the lungs and de- 
velops almost innumerable muscles in nearly every 
part of the body. Putting the ball on one’s neck and 
throwing it back develops the muscles that hold the 
head erect, and other graceful and natural movements, 
out of which much real enjoyment and variety can be 
had, tend to develops other portions of the body almost 
as much as special apparatus. The medicine ball can 
be used with perfect safety only by men in normal con- 
dition. Its effect cannot be localized on any part of the 
body, though the principal movements made with it 
have a tendency to either build up the back, exercise 
the waist, legs, and abdominal region, or enlarge the 
chest. For the special purpose of chest development 
there are in gymnasiums many kinds of simple appara- 
tus that serve the same purpose as chest weights. 
Some of such apparatus may be considered more com- 
plicated than the common chest or pulley weight, here- 
tofore described, while other apparatus is much 
simpler and as available, and concentrates action more 
directly to the parts one desires to reach. One of the 
simplest of all gymnasium appliances for this purpose 
is the upright parallel or chest bars. These bars are 
of common rounded wood, about eight feet high and 
three inches in diameter, made fast to the floor and 
ceiling. They come in pairs, and are set about two 
feet apart, reminding one of the upright parallel bars 
through which oxen put their heads to be hitched in 
their stalls. Standing upright and clutching these 
bars with his right and left hands, pulling his bod 
forward and forcing it between these bars, and wit 
body thrown forward and shoulders back, the exerciser 
develops the muscles of the chest, and helps to draw 
the shoulders forward. If a person wishes to develop 
the muscles that hold the shoulders back, he must de- 
velop those that are in the back attached to the spine, 
the arm, and the shoulder blades. Todo this on the 
chest bars he must drop his body back, straighten his 
arms, and pull down and back as though trying to pull 
the bars frow their fastenings. This exercise is a se- 
vere one, and is not suitable for a person of small 
muscles or delicate health. Such persons are directed 
to use for this purpose what is known as a split handle 
giant pulley, which is a very high pulley weight with 
a single rope running over one block. and remaining a 
single rope until within three feet of the operator, 
when it branches off into two ropes, with a handle at- 
tached to each end. The operator takes one handle in 
each hand, and by pulling them both down and back 
by a swimming movement, at the same time keeping 
the chest well forward, the body perfectly erect, and 
the head well up and back, he develops the lower part 
of the trapezius, or great muscle between and below 
the shoulder blades, thus pulling the shoulder blades 
down and back. He also develops a group of the dor- 
sal muscles, attached to the upper arm along the spine 
and the crest of hip bone, thus pulling the arm with 
the shoulder girdle downward and backward. This 
exercise is varied by reaching forward and down, hold- 
ing the handles of the rope loosely while keeping the 
legs stiff and bending the body, then again coming to 
an upright position, which develops all the muscles in 
the back part of the body from the heels to the head. 
Exercise with this pulley is not advisable for persons 
with unequally developed groups of muscles of the 
sides and back, because the largest and strongest of 
muscles will always do more work and get still stronger 
while the weak muscles will not grow in proportion. 
If high pulleys are used with two lines and handles, as 
shown heretofore, the weaker group will be forced to 
do the same amount of work as the stronger group of 
muscles, and will grow faster in proportion. Upright 
parallel bars are adjusted very often to different angles. 
These sian ord a greater variety of 


exercise for the development of the chest and back, 
some of which exercise is more violent and some less 
violent than that which may be taken on the upright 


parallels, 
(To be continued.) 


THE STROPHANTHUS. 


OF all the medicines that for the last twenty years 
have been added to the already long list of the phar- 
macopoia, there are but few that have taken a definite 
rank in the pharmaceutical arsenal. Some have fallen 
into desuetude before, so to speak, having seen day- 
light; others, proclaimed with loud praise, have had 
an ephemeral reign; while others, remarkable for their 
properties, have become succedanea for, or adjuvants 
to, old medicines. Among those latter must be ranked 
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Fie. 1.—CURVES SHOWING THE INCREASE OF 
DIURESIS AND REDUCTION OF THE PULSE 
UNDER THE ACTION OF STROPHANTHOS. 


the strophanthus, which is not yet well known, despite 
numerous works, and which is a cardiac medicine that 
will at least, if not substituted for digitalis, graduall 
take a foremost place in the therapeutics of heart af- 
fections. 

The strophanthus, thus named by De Candolle, be- 
longs to the gy Apocynacex. It isa plant of the 
tropical regions. It is found everywhere in Africa, and 
is met with also in Madagasear, Ceylon, and the Indies, 
and its culture in Asiatic regions would be so easy that 
English merchants hope, ere long, to free themselves 
from the necessity of importing it from Africa. 

The species are very numerous. Although, at first, 
but one or two seemed to exist, there are at present 
more than a dozen enumerated, only three or four of 
which (and that but recently) it has been possible to 
deterinine accurately from a botanical point of view. 
The best known are Strophanthus hispidus, 8S. Komba, 
8. oy of Gaboon, the Sourabaya Strophanthus, ete. 

The first one imported into Europe seems to have 
been the 8. hispidus, which was collected by a French 
naturalist, Hendelot, in a voyage in Senegambia, on 
the banks of the Rio Nunez, and who sent a specimen 
to the Museum of Natural History. Since then, several 
travelers, among others, Griffon du Bellay, a naval 
surgeon, have brought back specimens of it. 

The second well known species, the one now readily 
found in the market, is the S. Komba, which is met 
with not only in Africa, but also in Java, Ceylon, and 
the Indies, whence the greater ease of collecting and 
exportation. 

peaking in a general way, and without entering 
into long botanical details regarding the various 
species, we may state that the strophanthus is a peren- 


Fie. 2.—SEED OF STROPHANTHUS, WITH 
ITS TUFT OF SILKY HAIRS, 


nial sarmentose vine, whose branches are of about the 
diameter of the little finger and twine around the large 
trunks of forest trees, passing from one tree to another, 
and forming a tangled mass in the great forests of the 
tropics. 

he plant blooms in May, and the flower presents a 
most singular aspect. The calyx is divided into five 
acute lanceolate sepals, hirsute externally. The corolla 
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is gamopetalous, with a short tube, dilated into a com- 
panulate limb, whose lobes are reflexed. From the 
apex of the lobes starts a narrow, reflexed ligule from 
four to six inches in length. The fruit is an elongated 
follicle eight, twelve, or fifteen inches in length, cylin- 
drical in form, of the diameter of a finger, and con- 
tains as many as three hundred seeds (Fig. 3, No. 2). 
These seeds have a most elegant appearance, and are 
very remarkable. They are fusiform, about half an 
inch long, vellowish brown in color, and covered with 
quite fine and very short hairs. They are surmounted 
with a coma (Fig. 2) attached by a glabrous pedical, 
and formed of a multitude of silvery white, shining, 
silky hairs, which spread out like a fan of from two to | 
two and one-half inches in length. This coma is fra- 
gile and is easily detached. So it is wanting in the seeds 
found in the market. The root, which is brownish, 
seaenes the thickness of two or three fingers (Fig. 3, 
No. 1). 

According to the species, the fruit, seed, and coma 
undergo some modifications in detail, but these are un- 
important from a general standpoint. Thus, the coma 
is longer in the Strophanthus Komba and shorter and 
more patulous in S. glaber, ete.—a prime question of 
botany and physiology which we have nothing to do 
with here. 

All the strophanthi are, in different degrees, eminent- 
ly poisonous, and this property is well known to the 
peoples of Gaboon, of the coast of Sierra Leone, and 


of the central regions of Africa. Before European 
manufacturers threw their old stock of refuse guns on | 
the African market, all the savage tribes used the juice | 
of the fruit and seeds for poisoning their arrows. 
These latter, which are short and light, contain a 
notch at about two inches from the point, and are cov- 
ered with a poisonous product prepared by crushing 
the seeds. to the oily mass is added a paste made of 
a mucilaginous bark, and this paste, spread over the 
arrows, forms a coating which renders the least wound 
quickly mortal. 

The accompanying figures (Fig. 3, Nos. 4, 5, 6, and 7), 
which are sapeodenst from sketches annexed to a re- 
markable work by Mr. Blondel, show some arrows that 
were brought, the three first from Gaboon and the 
fourth from the region of the Zambese. The first, 
which is the simplest and most primitive, is formed of 
a slender wooden rod sharpened at one end, and split 
at the other, so that there may be inserted the blade of 
a leaf that fulfills the role of the feathers of an ordi- 
nary arrow (No. 6). The layer of poison extends for a 
length of two inches. Above this there is a series of 
notches to facilitate the breaking off of the point after 
it has entered the body of the victim. This arrow is 
ten inches in length. 

Arrow No.7 differs from the first only in length. 
The third, No. 4, is a more perfect weapon ; it is pro- 
vided at its extremity with an ogival iron head, which 
is very sharp-edged, and is fixed in a cleft by means of 
wire wound around the shaft. The length of these | 
two arrows is fifteen inches. 

The fourth (No. 5), which belongs to Dr. Gley, re | 
sembiles a javelin more than it does an arrow. In fact, | 
it is thirty inches in length, and is as thick as the little | 
finger. It is an artistically wrought weapon, and, as is 
shown by the notch at the onl is shot from a bow. 
The feathering consists of strips of feathers, and the 
point terminates in a sharp head. This is the only one 
that gives evidence of being a weapon to be shot from 
a bow. The others are shot by means of an air gun or 
a sort of bow gun. 

On the banks of the Zambese, and in the regions of 
the great lakes, arrows poisoned with strophanthus 
serve, says Livingstone, especially for hunting large | 
animals. In their battles, the aborigines use arrows of 
which the point is poisoned by sticking it into the en- 
trails of a small caterpillar. 

These toxie properties of the strophanthus were 
known only through the narratives of travelers, and it 
is hardly twenty-five years ago that Vulpian and Peli- 
kan, then Polaillon and Carville, in France, and Fraser, | 
in England, having been able to procure a few seeds of 
N. hispidus, established the energy of the poison and 
determined the conditions under which it causes death. 
Unfortunately, for want of a safficient quantity of the 
substance, these researches scarcely crossed the thresh- 
old of laboratories of physiology. This was the pri- 
mordial reason that prevented physicians from tak- 
ing advantage of these experimental researches, and 
- from applying the properties of the seed to cardiac 
therapeutics. 

Another reason was due to the uncertainty regard- 
ing the botanical species, some of the experimenters | 
having used S. hispidus, others 8. Komba, and others | 
still other species. It has been stated that we now | 
recognize a fifth species. Very fortunately for the 
question of practical therapeutics, Messrs. Blondel and 
Catillon have been able to show that, despite the more | 
or less inarked variations in botanical characters, all | 
the strophanthi have analogous properties, or very | 
nearly so. However, since the regular importation, | 
which has thrown large quantities of seeds into the 
English market, scarcely any species are used but 8S. 
hispidus and 8. Komba. 

We owe the introduction of this new medicine into 
therapeutics to Prof. Fraser, of Edinburgh. He uses it 
in the form of a tincture prepared from an extract fur- 
nished by a maceration of the pulverized seeds. This | 
tincture, diluted to a twentieth, is one of the most | 
active of medicines, but is a little unreliable, for, ac- 
cording to the quality of the seeds, the degree of tritu- | 
ration, and time of maceration, the composition var- 
ies in a certain measure, and so it is preferable to use | 
the extract itself. It is, in fact, in the seeds that we 
find the greatest quantity of the active principle. An| 
endeavor has been made to separate the active princi- 
ple—strophanthine, a glucoside—but up to the present | 
the product extracted is not clearly defined, and this | 
explains the very different results obtained, according | 
as amorphous or crystallized strophanthine or tincture 
of strophanthus is used. Fraser’s researches remained 
for a long time without verification. The product was | 
wanting. and it was impossible to verify the surprising | 
results obtained with the drug. 
past, French pharmacists have been able to procure 
the seed and prepare a tincture conformable to English 
directions, and allow physicians to experiment with 
the medicine. Several observations have already been 
published in France by Drs. Lepine, Huchard, Bucquoy, 
and Dujardin-Beaumetz ; in foreign countries, a cer- 
tain number of studies have confirmed the value of the 


}amount, and, in a few days, the relief is marked. 
| detailed observations published in Dr. Buequoy’s me- 


}and the pulse drops to 60. The dose is iner 


But, for about a year | 


medicine; and, finally, the Academy of Medicine has 
recently taken up the question, and, at its last session, 
Dr. Buequoy, who is well known for his remarkable 
labors in affections of the heart, communicated to his 
colleagues the results obtained with more than a hun- 
dred patients of the hospital or of his private practice, 
and, by irrefutable proofs, established the fact that in 
strophanthus we have one of the surest and most 
powerful remedies known. 

What, then, are the properties of strophanthus ? It 
is, as we have said, a cardiac poison, that is to say, in 
an experimental, toxic dose. In a therapeutical dose, 
it is a heart stimulant or tonic. We know not whether 
our readers have ever beheld, were it but once, the 


jlamentable spectacle of one of those invalids attacked 


with heart disease, and who had reached that degree 
of funetionel trouble designated as asystolia. If so, 
they surely have not forgotten it. The unfortunate, 
seated in an arm chair, supported by a pile of cushions, 
and no longer able to preserve a horizontal position in 
bed, is seen panting (the respiration short and jerky) 
and trying to inhale air that is wantingin the con- 
gested lungs. The lips are livid, the face is sailow, 
the lineaments are haggard, the lower limbs are swollen 
by wdema, and functional disorders reign in all the 
organs. Hematosis no longer proceeds, the venal secre- 
tion is reduced to a minimum, and angor is at a culmin- 
ating point. 

It is to such invalids, and of course before these cir- 
culatory troubles are at their maximum, that strophan- 
thus gives sure and durable relief. After the first doses, 
things change ; the urinary secretion reaches its “> 


moir give a proof of this. We do not desire to expa- 
tiate at length upon this question of purely medical 
domain, and a few examples will suffice us to show the 
result of these researches. The most constant and 


| 


Fra. 3. 


1. Root of Strophanthus. 2. Pod. 3. Bundle of Pods. 
4, 5, 6, and 7. African Arrows Poisoned with Stro- 
phanthus. 


remarkable of the effects of strophanthus, says the 
learned physician of the Hotel Dieu, is the increase in 
diuresis. he quantity of urine, reduced to about 
twelve ounces in twenty-four hours, increases to two, 
three, and even four quarts. This diuresis is very active 
and keeps up fora longtime. While the venal secretion 
regains its normal status, and even exceeds it, the pulse 
diminishes in frequency and becomes stronger and 
more regular. 

The curves (Fig. 1) that Dr. Buequoy has ey 
furnished are, from this point of view, entirely typical. 
At the beginning of the treatment with strophanthus 
(administered as a dry extract), the quantity of urine 
is searcely three pints, and the pulse is 68. On the 
fourth day, the quantity of urine reaches seven pints, 

and 
the emission of urine exceeds four quarts, and the pulse 
falls to 52, and, as soon as the medicine is stopped, the 
two curves follow an inverse progression. 

If the sphygmographie traces of the pulse of one of 
these invalids are compared before and after the use of 
strophanthus, it is difficult to believe that it is a ques- 
tion of the same subject at a few days apart. In the 
first trace, the pulse is irregular and depressed ; in the 
second, the pulsations are beeoming regular, the tension 
is rising, and the pulse is regaining its normal ampli- 
tude. This diagram says more than any explanation, 
and translates the effects of the medicine in the most 
demonstrative manner. 

Out of a hundred cases, Dr. eg 4 has very often 
obtained rapid improvements, and that too in quite 
different forms of cardiac affections. Is it, then, an 
infallible panacea? Far from it, for there are cases 
(quite rare, it is true) in which strophanthus fails with- 
out its being possible to determine the true cause. 
But it will be said that digitalis gives as quick and 
wonderful results, and that when the invalid is not in 
the last stages of asystolia the pulse is seen to rise and 
the diuresis to increase, too. hat is true, but no one 
that we know of has desired to offer the strophanthus 
as a medicine that is to supplant digitalis, which 


always remains the remedy, par excellence, for heart 
diseases. It isa medicine that properties analogous 


to those of digitalis, that seems to succeed in cases in 
which the latter does not, and that has the inapprecia- 
ble advantage of being better tolerated and of not 
producing the accumulative toxic effects which necessi- 
tate the discontinuance of digitalis. Consequently, it 
will be indicated every time that it is a question of 
strengthening a feeble heart that operates badly. So 
in addition to cardiac troubles, properly so called, it 
has been used in typhoid fever, angina pectoris, ete. 

It is enough to say that it is to have a foremost rank 
in the pharmacopwia, and that it is not a question 
here of one of those medicines that have no other vir- 
tues than those that are sometimes accorded by dis- 
honest advertising.—La Nature. 


STROPHANTHUS AND STROPHANTHIN.* 


AT a recent meeting of the Academy of Medicine (of 
Paris), the debate opened by Professor Germain See 
on the relative properties of strophanthus and stroph- 
anthin was resumed, and Dr. Buequoy replied to his 
various critics. M. See, it wiH be remembered, advo- 
cated the use of strophanthin, which, he claimed, pre- 
sented many advantages over strophanthus. Dr. 
Buequoy, on the other hand, in his clinical experience, 
obtained less good results from strophanthin than 
from strophanthus. He found that strophanthus isa 
cardiac medicament of the first order, having the same 
properties as digitalis, and its action may be compared 
to that of the ergot of rye as regards the augmentation 
of the contraction of the cardiae fibers. This action 
is produced rapidly, and is sustained during the whole 
of the time that the drug is administered. As already 
remarked, the effects of strophanthus are analogous to 
those of digitalis. One difference, however, consists in 
the action of digitalis on arteries. This vaso-constrict- 
ive action may be advantageous; but it may equally 
have drawbacks which strophanthus possesses in a 
much less degree. 

The other advantages of strophanthus over digitalis 
are that it may be administered and tolerated, without 
inconvenience, for a long time, and Dr. Buequoy adds 
that its prolonged use does not destroy the effects of 
the drug, and that its action even persists for a con- 
siderable time after it has been left off. Strophanthus 
does not accumulate in the organism as does digitalis, 
and does not, like the latter, produce nausea, which is 
often prejudicial. The only symptom of intolerance 
that sometimes occurs is a diarrhw@a without colic, 
which soon ceases when the medication is suspended. 
Dr. Buequoy is unable to formulate the contra-indica- 
tions of the employment of strophanthus, not having 
had as yet sufficient experience with the drug. He 
never, however, observed any accident consecutive to 
its administration, even when employed at untimely 
periods. He does not consider it a dangerous remedy, 
and it is, moreover, easy of employment. He founded 
his observations on forty patients, taking the state of 
the pulse and sphygmographic tracings. Of these forty 
patients twenty had mitral insufficiency. hree times 
only did the strophanthus completely fail. With this 
drug the pulse soon diminishes in frequency, the 
cedema disappears, and the patients feel considerable 
improvement in their condition. In mitral lesions 
strophanthus is particularly useful when it is necessary 
to prolong the action of the drug. Whenever, how- 
ever, the peripheric arterial system is altered, strophan- 
thus is contraindicated, also in interstitial nephritis 
and in albuminuria. In angina pectoris, Dr. Buequoy 
employed strophanthus in three cases with astonish- 
ing effects. In exophthalmiec goiter, on the contrary, 
he did not obtain favorable results. Owing to the vari- 
able composition of the different tinctures found in 
commerce, Dr. Bucquoy gives the preference to the ex- 
tract, the dosage of which is more exact and the mode 
of administration more precise. He prescribes it in the 
form of granules of one milligramme, which corre- 
sponds to five drops of Fraser’s tincture. The number 
of granules daily should but very rarely exceed four 
milligrammes, to which they should be raised progres- 
sively, beginning with two the first day and increasing 
to three and four the following days. This dose may 
be continued for a very long time without causing the 
least inconvenience. As regards strophanthin, Dr. 
aos ge states that he had never obtained such fav- 
orable results as with the strophanthus. In a general 
way, it may be said that strophanthin is to strophan- 
thus what digitaline is to digitalis, and it should be pre- 
scribed only in doses of one-tenth those of the extract. 

At the meeting of the Academy of Medicine recently 
Dr. Dujardin-Beaumetz, resuming the discussion on 
the therapeutic action of strophanthus, said that he 
accepted nearly all the conclusions of Dr. Buequoy. 
For several months Dr. Dujardin-Beaumetz experi- 
mented with the extract of oleander, and up to the 
present time he has established the fact that this ex- 
tract possesses all the properties of strophanthus. Pro- 
fessor Germain See has studied the action of strophan- 
thus and the rank that the new remedy should occupy 
among the cardiac medicaments. 

He shows that the physician should prefer to the 
divers preparations made with the entire plant—as the 
tinctures or extracts—those which only contain the 
active element which he requires, those which are 
chemically pure, and which—as the alkaloids, the 
glucosides, and the salts—will always in the same dose 
produce the effects expected. He demonstrated by ex- 
amples the importance of definite preparations—how 
the sulphate of quinine, for instance, had the advan- 
tage over the cinchona bark. He remarked also that 
chemistry ae us to draw from various plants the 
same medicament with identical properties. Thus 
caffeine is found in abundance in the kola nut. The 
alkaloids are more or less terrible poisons, but when it 
is known in what dose they may be employed, there is 
nothing to be feared ; whereas with the preparations 
furnished by the entire plants—with the leaves of dig- 
italis for example—the same dose of the substance will 
sometimes scarcely manifest any action, while at other 
times it will act with unexpected violence, because it 
contains the active substance, which varies in propor- 
tions always unknown. On this ground M. Germain 
See bases the superiority of strophanthin over the ex- 
tract of strophanthus. After making some observa- 
tions on diseases of the heart, the subjects of which 
may live many years, he compares other cardiac medi- 
caments with strophanthus. The principal symptoms 
to be combated in diseases of the heart are, he said, 
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dyspnma, weakness of the heart, and dropsies. The 
best remedy against dyspnoea is the iodide of potassium, 
which is not only a tonic of the heart, but would bea 
complete cardiac medicament if it were diuretic. When 
associated with milk, it becomes an efficacious remedy 
in the greater number of diseases of the heart. If the 
ysician wishes to act directly on the heart, he will 
es the choice between digitalis, the salts of potash, 
sparteine, and strophanthus. 
But between these toni-cardiacs digitalis should be 
ferred, as it is the most diuretic. If, on the contrary, 
the physician seeks a diuretic action in particular, he 
should not select from among the cardiac medicaments, 
properly speaking, but among the substances which 
uce, not a prolonged urination, as in the case of 
strophanthus, but an abundant diuresis. Thus M. See 
with calomel produced an emission of seven or eight 
liters of urine, and he saw several cases of dropsy cured 
sometimes in twenty-four hours. Caffeine also acts as 
atrue diuretic, and in this respect it has the advan- 
tage over strophanthus. In conclusion, M. See, while 
recognizing in strophanthus useful properties, does not 
assign to it in the treatment of the diseases of the 
heart the rank given it by Dr. Bucquoy. 


STROPHANTHUS AS AN ANZSTHETIC. 


STEINACH finds (Rev. de clin. et de ther.) that one 
to ten aqueous solutions instilled into the eye produc- 
ed in twenty-five minutes an anesthetic condition last- 
ing for four or five hours. This would make strophan- 
thus superior to cocaine in duration of effect, but in- 
ferior in rapidity of action. This power of strophanthus 
is thought to be due either to its ineine or its strophan- 
tidine. The latter alkaloid has been lately pronounced 
by Dr. Dujardin-Beaumetz to be of so dangerous acha- 
racter that strophantine should not, for the present, 
be prescribed at all. 


BIOGRAPHICAL SKETCH OF CHESLEY HEAL, 
1778-1888. 


Tus aged man, according to the best authority ob- 
tainable, was born at Westport, Me., Nov. 16, 1778. 
He died at Searsmont, Me., Oct. 6, 1888. The age of 
Mr. Heal has, by some, been called in question, but the 
above date of his birth was given me by Mr. Morri- 
son R. Heal, a relative of the deceased, who knew his 
aged friend many years, lived in his house, caring for 
him the last ten years of his life, and was with him 
when he died. Mr. O. D. Wilson, who took the census 
for Searsmont, of 1880, recorded the age of the centena- 
rian at 103. This would make him 111 in i888. Mr. 
Wilson says: ‘‘I afterward learned from what data I 
could get that these figures were too large by two 

ears.” Mr. Heal himself did not know the year of his 

irth, but only the month and the day. Some aged 
ple of the town who passed away years ago knew 
ow old he was, having often having compared their 
ages with his; and the date of his birth, as above stated, 
has been a matter of tradition for a longtime. Mr. 
W. W. Perry, of Camden, who visited him in April, 1886, 
and made him the subject of a published article at that 
time, recently informed me that the dates above corre- 
spond with his own investigations. Mr. Heal often 
spoke of casting his first vote for Thomas Jefferson the 
first time he was elected to the presidency. Now, this 
was in 1800, and he must have been2l1 years of age. 
Would not this circumstance seem to point to 1778 as 
the year of his birth? But it is difficult to harmonize 
the above with some other apparent facts. For ex- 
ample, in the Pension Department at Washington, 
D. C., it is reeorded that Chesley Heal applied for 
bounty land in 1855, and at that time his age was stated 
in the application to be 68 years. In August, 1878, he 
sppied for a pension, and then his age was given as 
years. The first date would require him to be born 
in 1787, the latter in 1785. One must be wrong; per- 
haps both are. Does it not seem reasonable to sup- 
[ere that when he forwarded his applications to 
ashington in 1855 and 1878, not knowing his age ex- 
actly, he guessed atit? Had he been but 93 in 1878, 
he would have been only 15 when Jefferson was elected. 
Had he been but 68 in 1855, he would have been only 13 
when Jefferson was elected. Hence he could not have 
voted. Ashe himself could never give the year of his 
birth, the surest way of fixing that date with any de- 
gree of certainty would be by his references to histor- 
ieal events, such as the election of Jefferson. 

This and tradition agree, and both seem to point to 
1778. It is well known that aged people, while forget- 
ting the commonest events that took place in their later 
years, can describe with perfect accuracy events that 
occurred in their younger days. In telling of these 
scenes of long ago, the mind brightens and seems 
young again. 

Would not such testimony be more valuable in a 
court of law than that given concerning events which 
were but dimly remembered ? 

‘The year 1778 being the most probable date of his 
birth, what changes took place during that long life ! 
How much of the world’s history was crowded into 
that period! He was born in the midst of the revolu- 
tionary war, and was nearly three years old when 
the surrender of Cornwallis marked the close of the 
struggle. He wasin his 19th year when Washington 
retired from the presidency ; and, during his lifetime, 
all the presidents—including Washington and Harrison 
—were nominated tothis high office. He died but 
30 days prior to the election of Benjamin Harrison. 
He was nearly 15 when Louis XVI. of France was be- 
headed, and the reign of terror began. He had en- 
tered his 22d year when Napoleon was made First 

msul. He was in the middle of his 26th year when 
the Consul was elected Emperor; and he was in his 
36th year when the great commander was defeated at 
Waterloo. When he wasa young man, Prussia was a 
little kingdom, humbled and writhing in blood at the 
feet of the greatest military despot of modern times. 
When he was an old man, Prussia had become the rul- 
ing factor of a great empire, returning the defeats of 
Auerstadt and Jena by the victories of Metz and Sedan. 
He lived during the whole period of the three French re- 
volutions. During his day, France had been three times 
a kingdom, three times an empire, and three times 
& republic. He wasa boy in his teens when Robert 
Barns was composing his lyries, when Edmund Burke 
Was thundering in the House of Commons, and when 
Sir Joshua Reynolds was giving the world his works 


of art. He had the age of 40 when Marcos Bot- 
zaris met a hero's death, and when the so of Byron 
were stirring the hearts of the down-trodden Greeks 
like the blast of a trumpet. He was 15 years old when 
the great modern foreign missionary movement began, 
under William Carey. When he was born, the Bible 
was read in about 50 languages ; when he died, it was 
read in more than 260. When he was born, there were 
tribes eating human flesh, and searcely less ferocious 
than the wild animals of the Roman amphitheater. 
The Sandwich Islanders murdered the first civilized 
man—Captain Cook, 1779—who stepped upon their 
shores. ow, these imbruted people, through the in- 
fluence of the Bible and the missionary, have schools, 
colleges, churches, asylums, printing presses, post of- 
fices, and the usual accompaniments of civilized life. 
Such are some of the changes that have taken place 
during the life of this one man. He was in his 28th 
year when Fulton launched his first regular steamboat 
on the Hudson, and in his 66th year when Professor 
Morse first brought the telegraph into practical use by 
sending a message between Washington and Baltimore. 
Rarely—possibly never—in modern times has a single 
life spanned such epochs of history. And still there 
was nothing remarkable about his own life. He was 
born, he lived, he died ; and but for his great longev- 
ity, his life would have been a blank, and he himself 
absolutely unknown outside of a small family circle in 
. retired farming community among the New England 
ills. 

Of his family history, little has been preserved. His 
mother, Sally Edy, came from England when 14 years 
of age. He had three brothers, James, David, and 


The regiment to which he belonged was commanded 
by Colonel Ulmer. The English force that entered 
Belfast, consisting of 700 men, was commanded by 
Major-General Gasselin, who rode a handsome chest- 
nut-colored horse. Mr. Heal saw the foe remove the 
seats from the old academy and the pews from the old 
Baptist meeting house (erected 1792), to make barracks 
for their troops. Many of the inhabitants fled in ter- 
ror to the farming districts a few miles away. On 
reaching Belfast, the English commander informed the 
Americans that provisions for their soldiers and hay 
for their horses would be jiberally paid for, and that 
his troops would not be allowed to disturb the property 
of the citizens. His promise was faithfully 4 
General Gasselin. was an English gentleman of fine 
eon and manners, Near the close of 1814, hostilities 

tween the two nafions ended, and Mr. Heal went to 
the town of Searsmont, ten miles west of Belfast, to 
reside. In 1823, he bought the ‘arm, then an unbroken 
forest of several hundred acres, where he afterward 
lived and died and was buried. He cut down the trees 
and burned most of the timber on theland. When the 
stulps rotted, he plowed scores of acres along the hill 
sides and reserved the rocky portions for pasturage. 
The house in which he died he built in 1848. The 
shingles on the roof and walls he split and shaved. 
The exterior he painted red, and portions of the walls 
bear that color to-day. This farm is about three miles 
from Searsmont village, which was a small settlement 
in 1814; and the way from it to his farm, even in 1823, 
was marked by spotted trees. The village soon in- 
creased in size, and in 1846 two pretty — 
tist and Methodist—were erected. The late Mr. David 


CHESLEY HEAL, OF MAINE, AT THE AGE OF 108 YEARS. 
(From a photograph from Jife by W. V. Lane.) 


John, and one sister, Betsey. They are all dead. His 
brothers have children now living at Westport, and 
his sister’s son, Rafus Knight, lives in Searsmont. He 
was married in early life to a pronounced Christian 
woman, who was a diligent student of the Bible. Five 
children, four sons and one daughter, were born to 
them. His son Isaac died in the army during the war 
of the rebellion. 


Another son died at home when | 


Sears, of Boston, for whom the town was named, pre- 
sented the Baptists with a bell, and the Methodists 
with a town clock. The Baptist church was destroyed 
by fire in the spring of 1888. 

As a farmer, Mr. Heal was industrious, prudent, and 
amost diligent worker. Half acentury ago he was con- 
sidered one of the well-to-do men of the town. He 
took much interest in raising cattle, and his large farm, 


about 30 years of age. Freeman was lost at sea when| usually under good cultivation, produced exceilent 
on a whaling voyage. Dexter was in the army @uring crops. 
the late war, but now lives near the place of his birth on | e yearly sold hay, grain, potatoes, cord wood, stones, 
a part of the old homestead, and is nearly 80 years of | barrel hoops, and lumber, besides oxen for work and 
age. His daughter, Jane, is the wife of Hirai Went- | for beef. He was very fond of teaming, and for many 
worth, and lives in sight of her father’s farm. There | years, and up to the age of ninety, he drove his four- 
are 14 grandchildren living, and the same number of | ox team to the seaport towns, twelve and fifteen miles, 
great-grandchildren. carrying his farm products to market. At this point 
Soon after the death of his wife in 1864, he married a | the query arises : What became of the money he must 
widow, Mrs. Rachael Welch, of Rockland, Me., whose | have earned during these long years of toil? It is well 
maiden name was Sheldon. Not living happily to-| known he spent but little. He was prudent in the ex- 
gether, their marital relations were dissolved in about | tremest sense. The furniture of his humble dwelling, 
three years. After a brief separation, he hired her to | the clothing of himself and family, his farming imple- 
come and keep house for him. This arrangement re- | ments, in faet,tall his personal effects, were very inex- 
sulted in their remarriage, and they lived together in nsive, and showed the most rigid economy. hat 
a manner fairly agreeable about a dozen years, till | ame of his acchmulations? He ever kept his own 
death separated them. The marriage ceremony was | counsel and guarded his secrets well. He lived to him- 
performed both times by James Fuller, Esq., of Sears-| self. A man of his cast of mind would not speculate in 
mont. She survives her aged husband, and is now not | stocks, nor trust his hard earnings to bankers. Of late 
far from threescore years and ten. They had no/| years it has been the opinion of some of the neighbors 
that he buried money in the earth, never informing 


children. 
He was a soldier in the war of 1812, and served in the | any one of the place of concealment. This is simply 


army stationed along the coast of Maine at Lincolnville, | opinion, and may be at variance with fact. 

Northport, Belfast, and Winterport. He was at Bel-| The political affairs of the town usually received some 
fast when the British entered, crossing the Penobscot | of his attention, and he was generally present at the 
Bay from Castine, August, 1814, in three small vessels. | town meetings. On such occasions he would learn the 
It always afforded him the greatest pleasure to talk of | news, being unable to gather information from the 
the stirring scenes he witnessed during the struggle. ' weekly papers. In national and State politics, he was 
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also interested. He was a stanch and life-long Demo- 
crat, and an outspoken enemy of the negro race. He} 
voted at every presidential election from the time of 
his majority till the year 1880, when he cast his ballot 
for General Hancock. In 1884 he did not vote. He 
passed away thirty days prior to the defeat of President 
Cleveland. 

As regards his religious views, little can be said. In| 
fact, he had no settled convictions upon the subject of 
religion. Having never attended school, and being | 
unable to read and write, his first wife read to him a 
great deal from the Bible, and he always seemed to 
manifest some interest in its contents. Owing to his 
tenacious memory, he could quote passages from the 
sacred Scriptures in great number and with remarka- 
ble aecuracy to the end of his dags. He sometimes at- 
tended divine service in his earliér years, but was not 
in a church edifice on the Sabbath during the last half 
century of his life. He told a clergyman, who visited 
him about two years before his death, that he had no} 
religious preferences or opinions. ‘* But,” he continued, 
“T believe in a Creator, because I see a creation ; and | 
I also believe God has given man a written revela- 
tion, the Bible.” “Then,” said the clergyman, “ at 
this advanced age the time is drawing near when you 
must enter upon the future life with all its important 
solemnities. Would it not seem reasonable that a man 
of yoar years should devote his remaining time to his 
personal relation to God aud the hereafter, rather than 
to the gold that perisheth, in the accumulation of 
which I see by your conversation you are still deeply 
interested ?” Theold man’s reply was: “I don’t know 
anything about the hereafter, and [ have never given 
it any attention nor made any practical application of 
the Bible to myself.” His heart was wedded to the 
precious metals even after he had began the second 
century of his life. But he was upright in his dealings 
with his fellow-men. In all his business transactions, 
he was scrupulously careful to pay all he owed, and he 
required the same exactness in return. He had a con- 
stant habit of using profane language, not only with 
men with whom he worked, but more generally in driv- 
ing his four-ox team when the unruly animals vexed 
bin. 

He cared nothing for social enjoyments, or for travel, 
never having taken a journey by cars or steamboats. 
He spent his days quietly upon his farm, situated in a 
sparsely settled place among beautiful hills. Forests, 
mountains, lakes, clear running streams met his eye at 
every turn ; and amid such enchanting natural scener 
he was content to dwell. Visiting the adjoining vil- 
lages only when business called, he never saw any of | 
the turmoil of the busy world. Everything went 
quietly. His nerves were never disturbed. Having 
never learned his letters, he could learn nothing from 
books, and he received all his information from the lips of 
others. He ever evinced a great desire to get the news 
from his neighbors; and he ever delighted in telling 
what he had seen and heard while a soldier in the 
war of 1812. During the last twenty years, people of- 
ten came quite a distance to hear him talk of the times 
and customs of long ago. 

His method of keeping accounts was quite simple | 
aud anique. A day’s work for a iaan or a yoke of 
oxen he indicated bya straight mark, such as could be 
readily made by the scratch of a nail or by a piece of 
chalk. These marks were usually on the doors, beams, 
and posts of his barn. Hay, grain, potatoes, etc., 
bought or sold were noted in the same way. When he 
exchanged work with neighboring farmers, or when he 
hired help, similar scratches pointed out the negotia- 
tions. He associated the various localities of these 
marks with the various transactions, and his memory 
supplied all that was necessary to keep the account 
correctly. 

Physically he was well proportioned and strongly 
built. He was about five feet eight inches in height, 
and weighed about 165 pounds. He had a noticeably 
full round chest. His lung capacity was extraordinary. 
He was a great talker, and very loud spoken. In his 
ordinary conversation, either with men on the farm or 
driving his four-ox team, he could be distinetly heard 
a quarter of a mile away. He was in perfect health 
during his long life. Was not susceptible to colds, 
rarely had one. He never had the rheumatism. He 
never called a physician but once until his last ill- 
ness. His eyesight and hearing continued unimpair- 
ed to the last. He never wore glasses. Even within a 
few weeks of his death he could give the number and 
cvlor of the cattle grazing on the distant hill-sides, and 
sometimes, looking from the window, he counted the 
hens and chickens in the field several rods from the 
house. His hair and beard were not very abundant, 
and were not silvered till the weight of 100 years had 
settled upon him. He lost most of his teeth some years 
ago, having but four sound ones at the time of his 
death. 

All through life he retired early, as soon as twi- 
light was gone ; and he rose early, at the very break of 
day. He slept soundly all night, and was particular 
to require his breakfast as soon as he rose and dressed. 
He lived on plain food. 

During a large part of his life, the bread upon his! 
table was made from grains grown on his own land— 
wheat, barley, rye, and buckwheat. All the vegetables 
usually produced in farming districts he alsoate. In 
the fall and early winter, when farmers slaughter cattle, 
sheep, and swine for market, more or less fresh meat 
was on his table; but during the summer months, and 
more than half of the vear, most of the meat he partook 
of was salted pork cut into thin slices and fried. Dried 
salted fish was likewise a part of his regimen. His| 
appetite was always good, and his digestion perfect. 

te used tobacco very freely for nearly 100 years, be- | 
ginning when but a small boy. He never smoked, but 
chewed a great deal. Being somewhat untidy and care- 
less as to his personal appearance, tobacco juice was 
usually seen issuing from the corners of his mouth. He 
discarded the weed entirely a short time before his de- | 
parture. In his younger days, he drank freely of spiritu- 
ous liquors, according to the custom of the times. This 
habit formed in youth was hard to break off. | 

Mental work and worry and care were unknown to| 
him. When nearly 90 years of age he quietly gave) 
up all manual labor, though he was always interested | 
in what others were doing. Some tive years before he 
died, he concluded to remain indoors, and he never 
went out after that. He moved freely around the 


house, sometimes quite briskly, often showing marks of | 


the elasticity of youth ; and often said he could walk 


| live such lives should certainly be our aim. 
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about the fields as well as not. He gave no reason for 
this voluntary seclusion, but simply told his friends he 
did not wish to go out. When he had made up his 
mind, he was.not easily swerved. 

He always sat with his hat on while in the house, 
taking it off only on retiring for the night. He re- 
tained his mental faculties to the last. e was con- 
fined to his room only ten days. He had no sickness, 
but his life quietly ebbed away like the burning out of 
acandle. Athis request, be was buried in the field be- 
side his first wife. 

Possibly this sketch may fall under the eye of some 
who may wish fora longer life than they can reason- 
ably expect to attain. To such I would say: It is pos- 
sible to be honored with long lives, and yet live fruit- 
less lives. On the other hand, it is possible to live long. 
even during a short period, and to crowd a great deal 
of good into a short life. Scores of men who have 
rendered their names illustrious by their noble deeds 
have not attained the length of days usually allotted to 
man, but have been cut off when comparatively young. 
To live such a life as Howard lived, and died at 64; to 
live such a life as Toplady lived, and died at 38; to live 
such a life as Henry Martyn lived, and died at 31; to live 
such a life as Robert Pollock lived, and died at 28—to 
It is pos- 
sible to live long and do much even in one third ofa 
century. 


‘**He liveth long who liveth well ! 
All other life is short and vain ; 
He liveth longest who can tell 
Of living most for heavenly gain. 


He liveth long who liveth well ! 
All else is being flung away ; 
He liveth longest who ean tell 
Of true things truly doneeach day.” 
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